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To reduce blood pressure 
and alleviate hypertensive symptoms 


In discussing antihypertensive therapy, Grimson 
and co-workers conclude hexamethoniun 
seems to be the best present medical approach 
toward blockade of the sympathetic nervous 


SY stem,”'! 


With Methium (hexamethonium chloride ), ora//y 
effective ganglion blocking makes it possible to: 


1. reduce blood pressure to normal or near- 
normal levels 


2. produce marked subjective improvement. 
Even when blood pressure is not lowered 
significantly, headaches, dizziness, palpi- 
tation and other complaints disappear in 
the majority of cases. 


Also, “Papilledema and retinal damage usually 
regress. Cerebral edema can be 
relieved. Pulmonary 
resolved and cardiac hypertrophy diminished.’’2 


and vomiting 


edema may be lessened or 


Methium ts severe 
hypertension 
known to stay the rapid progress of the disease 
Induction of lower blood pressure and increase 
maximal 


particularly indicated in 
In malignant hypertension it is 


of dosage should be gradual. Once 
therapeutic benefit is obtained, dosage can be 
stabilized and therapy maintained indefinitely. 


Methium is a potent drug and should be used 
with particular caution when complications exist 

impaired renal function, coronary artery dis 
ease and existing or threatened cerebral vascular 
accidents Complete instructions for the use of 
Methiun: are available and should be consulted 
prior to instituting Methium therapy. 


Methium is supplied in both 125 mg. and 250 mg. 
scored tablets in bottles of 100 and 500. 

1. Grimson, K. S.; Orgain, E. S.; Rowe, ©. R nd Stieber 
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makes it possible to increase range of motion and 
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The inevitable restrictions of advancing years, the reduced activity and a lowered intake of 
bulk-producing foods all contribute to the high incidence of constipation in older persons. 


CONSTIPATION IN THE AGED 


Constipation is almost a universal complaint of geriatric patients 


Frequently, too, the protracted use of cathar- 
tics has left the colon in an atonic state and 
it is no longer capable of effecting a normal 
evacuation. 

Metamucil has long been recommended for 
the treatment of constipation in the elderly. 
A highly refined vegetable product which is 
free from irritants, Metamucil effects a natu- 
ral mechanical stimulus in the colon which 
helps the dysfunctioning muscles to regain 


and maintain their normal tone. ‘ 


Metamucil may be safely prescribed for 
prolonged use without fear of dependence, 
intestinal irritations or allergic reactions. 

Metamucil” is the highly refined mucilloid 
of Plantago ovata (50°7), a seed of the psyl- 
lium group, combined with dextrose (509%) 
as a dispersing agent. It is accepted by the 
Council on Pharmacy and Chemistry of the 


American Medical Association. 
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FASTING BLOOD SUGAR IN HEPATIC DISEASE WITH REFERENCE 
TO INFREQUENCY OF HYPOGLYCEMIA 


HYMAN J. ZIMMERMAN, M.D. 
OMAHA 


LAWRENCE J. THOMAS, M.D. 
AND 


EDWARD H. SCHERR, M.D. 
WASHINGTON, D. C. 


ABULATIONS ! of the causes of spontaneous hypoglycemia usually allot 
an important role to disease of the liver, and it has been emphasized that 


hepatic disease is one of the three most common causes of spontaneous hypo 


glycemia.’ ” Rapidly developing hypoglycemia has been described in the hepa 


tectomized dog,? and severe hypoglycemia has been reported in patients with fatty 
metamorphosis,’ cirrhosis,t and carcinoma ° of the liver, as well as in those with 


ee 

From the Veterans Administration Hospital, Omaha (Dr. Zimmerman), and the Gallinget 
Municipal Hospital, Washington, D. C. (Dr. Thomas and Dr. Scherr) 

Reviewed in the Veterans Administration and published with the approval of the Chief 
Medical Director. The statements and conclusions published by the authors are a result of 
their own study and do not necessarily reflect the opinion or policy of the Veterans Adniinis 
tration. 

1. Conn, J. W.: (a) The Spontaneous Hypoglycemias: Importance of Etiology in Deter 
mining Treatment, J. A. M. A. 115:1669, 1940; (b) The Diagnosis and Management of Spon 
taneous Hypoglycemia, ibid. 134:130, 1947. (c) Himwich, H. E.: A Review of Hypoglycemia, 
Its Physiology and Pathology, Symptomatology and Treatment, Am. J. Digest. Dis. 11:1, 1944 
(d) Cantarow, A., and Trumper, M.: Clinical Biochemistry, Ed. 4, Philadelphia, W. B. Saun 
ders Company, 1949, p. 34. (e) Peters, J. P., and Van Slyke, D. D.: Quantitative Clinical 
Chemistry: Interpretations, Ed. 2, Baltimore, Williams & Wilkins Company, 1946, Vol. 1, 
pp. 326-331, 344-348. (f) Soskin, S., and Levine, &.: Carbohydrate Metabolism, Chicago, Uni 
versity of Chicago Press, 1946, p. 275. 

2. Mann, F. C.: Effects of Complete and of Partial Removal of Liver, Medicine 6:419, 1927 

3. (a) Judd, F. S.; Kepler, E. J., and Rynearson, E. H.: Spontaneous Hypoglycemia 
Report of 2 Cases Associated with Fatty Metamorphosis of the Liver, Am. J. Surg. 24:345, 
1934. (b) Mellinkoff, S. M., and Tumulty, P. A.: Hepatic Hypoglycemia: Its Occurrence 
in Congestive Heart Failure, New England J. Med. 247:745, 1952 

4. Peters.'¢ Mellinkoff.» 

5. Nadler, W. H., and Wolfer, J. A.: Hepatogenic Hypoglycemia Associated with Pri 
mary Liver Cell Carcinoma, Arch. Int. Med. 44:700, 1929. Crawford, W. H.: Hypoglycemia 
with Coma in a Case of Primary Carcinoma of the Liver, Am. J. M. Sc. 181:496, 1931. Beers 
I). N., and Morton, J. J.: Primary Carcinoma of the Liver with Hypoglycemia, Am. J. Cancer 
24:51, 1935. Thompson, C. M., and Hilferty, D. J.: Primary Carcinoma of the Liver (Chol 
angioma) with Hypoglycemic Convulsions, Gastroenterology 20:158, 1952. Mellinkoff 
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infectious ° and toxic * hepatitis. The number of patients, however, reported to have 


hepatic disease and hypoglycemia has been relatively few, and spontaneous hypo- 


glycemia has been extremely rare in a large number of patients with hepatic disease 


observed by the authors. Conversely, fasting hyperglycemia has been noted in 
intrinsic hepatic disease.” Accordingly, an appraisal of the fasting blood sugar 
level and its correlation with the severity of the liver disease seemed indicated. 


Such data were available for 269 patients.’ 


METHODS AND PROCEDURES 


The types of hepatic disease in the 269 patients studied included cirrhosis, infectious and 
toxic hepatitis, and carcinoma, both metastatic and primary (Table 1). Of the 156 patients 
with cirrhosis, the diagnosis was established by needle biopsy and/or autopsy findings in 132 
and by clinical criteria in the remainder of the group. Liver biopsy specimens of many of the 
patients in this group showed varying degrees of fatty metamorphosis as well as _ cirrhosis. 
The diagnosis for the majority of patients with infectious and toxic hepatitis was based on clini- 
cal features. The diagnosis for all of the patients with metastatic carcinoma was established at 
laparotomy, by needle biopsy, or at autopsy. For the seven patients with primary carcinoma of 


the liver the diagnosis was established at autopsy. 


TABLE 1.—Diagnoses for 269 Patients with Hepatic Disease 


Diagnosis 
Cirrhosis and fatty metamorphosis.... 
Infectious hepatitis... 
Toxie hepatitis 
Metastatic carcinoma 
Primary carcinoma. 


* Seven patients with primary carcinoma of the liver were observed during the period of this study, but 
in only four of these were fasting blood sugar levels available 


The level of the blood sugar was estimated in the fasting state, approximately 12 hours after 
the last meal, utilizing the Folin and Wu?° procedure. The sulfobromophthalein (Bromsul 
falein) excretion test was done by the method of Mateer and his associates.!1 The hepatic 

6. (a) Moore, H.; O'Farrell, W. R., and Headon, M. F.: Spontaneous Hypoglycemia 
Associated with Hepatitis, Brit. M. J. 1:225, 1934. (b) Conn, J. W.; Newburgh, L. H.; 
Johnston, M. W., and Sheldon, J. M.: Study of Deranged Carbohydrate Metabolism in Chronic 
Infectious Hepatitis, Arch. Int. Med. 62:765, 1938. (c) Footnote 1. 

7. Stander, H. J.: A Chemical Study of a Case of Chloroform Poisoning, Bull. Johns Hop 
kins Hosp. 35:46, 1924. 

8. (a) John, H. J.: Infection of the Gall Bladder and Diabetes, Am. J. Digest. Dis. 18: 
109, 1951. (b) Lande, H., and Pollack, H.: Hyperglycemia and Glycosuria Associated with 
Disease of the Biliary Tract, Arch. Int. Med. 56:1097, 1935. (c) Leevy, C. M.; Fineberg, 
J. C.; White, T. J., and Gnassi, A. M.: Hyperglycemia and Glycosuria in the Chronic Alco- 
holic with Hepatic Insufficiency: Clinical Observations in 10 Patients, Am. J. M. Sc. 228:88, 
1952. (d) Cantarow.!4 (¢) Soskin.'f 

9. Included in this group were patients studied at Gallinger Municipal Hospital (George 
Washington University Medical Division) and the Veterans Administration Hospital, Wash- 
ington, D. C., and the Veterans Administration Hospital, Omaha. 

10. Folin, O., and Wu, C., in Peters, J. P., and Van Slyke, D. D.: Quantitative Clinical 
Chemistry : Methods, Baltimore, Williams & Wilkins Company, 1932, Vol. 2, p. 456. 

11. Mateer, J. G., and others: Further Advances in Liver Function Tests, and Value of 
Therapeutic Test in Facilitating Earlier Diagnosis and Treatment of Liver Impairment, Gas- 
troenterology 8:52, 1947. 
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using epinephrine was determined as described by Kinsell and his associates.'* 


“glycogen index” 
method of Malloy and Evelyn.13 The 


Total serum bilirubin levels were determined by the 
results of these tests of hepatic function were included only when performed within two days 


of the fasting blood sugar determination. 
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Chart 1.—Fasting blood sugar levels in 256 determinations in 156 patients with cirrhosis 


of the liver. 
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Relation of fasting blood sugar to impairment of liver function as shown by 











Chart 2.- 
sulfobromophthalein retention in 147 patients with hepatic cirrhosis. 


2. Kinsell, L. W.; Michaels, G. D.; Weiss, H. A., and Barton, H. C., Jr.: Studies in 


Hepatic Glycogen Storage: Adrenalin-Induced Hyperglycemia as an Index of Liver Function, 


Am. J. M. Se. 217:554, 1949. 
13. Malloy, H. T., and Evelyn, K. A.: Determination of Bilirubin with 


orimeter, J. Biol. Chem. 119:481, 1937. 


Photoelectric Col- 
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RESULTS 


For the 156 patients in this group, 256 determinations of 


Cirrhosis (Chart 1). 
Seven determinations (in 6 patients) were below a 


blood sugar were made. 


a ue a ~ 


Serum bilirubin in mgm % 
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Chart 3.—Relation between fasting blood sugar and total serum bilirubin in 95 patients 


with cirrhosis of the liver. 
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Fasting blood sugar levels determined during the last week of life in 22 


Chart 4 22 patients 
with fatal hepatic cirrhosis 
level of 60 mg., and, of these, two determinations were below 50 mg. per 100 cc. 
In 42 determinations, representing 23 patients, fasting levels greater than 120 mg. 
were obtained, several of which were above 200 mg. per 100 cc. The remainder of 


the determinations fell in the range of 60 to 120 mg. per 100 cc. 
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As may be seen in Chart 2, in cirrhosis there was no clear relationship between 
the tendency to hypoglycemia and the degree of impairment of hepatic function 
shown by the sulfobromophthalein excretion test. Hyperglycemia was some 


as 


Subnormal response | Normal response 


140 160 > 200 
Fasting blood sugar in mgm %& 


A 3 
= 
a 
e 
c 
a 
a 
a) 
c 
Fs 
2 
= 
< 
E 
3 
° 
= 
. 
ae 
E 
oe 
E 
s§ 
S 
3 
e 
a 
= 
3 
3 


Chart 6.—Fasting blood sugar in 60 patients with infectious hepatitis 


134 patients with hepatic cirrhosis 
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Chart 6.—Fasting blood sugar in 60 patients with infectious hepatitis 


what more frequent than hypoglycemia in patients with marked liver damage 
Similarly, no clear correlation between the level of the fasting blood sugar and the 
degree of jaundice (Chart 3) could be established in these patients with cirrhosis 
Patients who were studied during their terminal illness showed no greater tend 
ency toward hypoglycemia than the entire group (Chart 4). 
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Since the hypoglycemia which has been described in some patients with intrinsic 
liver disease has been ascribed to depletion of glycogen stores,’* an attempt was 
made to correlate the level of the fasting blood sugar with the degree of hyper- 
glycemia developed following the administration of epinephrine. There were 134 
determinations of the response to epinephrine. In only 12 of these patients was 
there a rise of more than 40 mg. per 100 cc., considered to be the normal response.’” 
Although the remainder of the determinations gave subnormal values, there was 


TasBLe 2.—Fasting Blood Sugar Levels in Six Patients with Toxic Hepatitis 


Fasting 
Blood Sugar, 
Patient Cause of Poisoning Mg./100 Ce. 


L. H.. - ; Arsenical 70 
Arsenical 55 

100 

70 

100 


“Smoke” * 72 


“Smoke’ 116 
164 
97 


123 


Carbon tetra 88 
chloride 


Carbon tetra 101 
chloride 141 


* The term “Smoke" when used by patients in this locality refers to mixtures of denatured aleohol with 
water or soft drinks 
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Chart 7.—Fasting blood sugar levels in 43 patients with extensive metastatic carcinoma 
of the liver. 


no clear relationship between the degree of subnormality and the fasting blood 
sugar. Again a tendency to both hypoglycemia and hyperglycemia was seen in 
association with markedly subnormal responses. 

Infectious Hepatitis (Chart 6).—-Single determinations of the fasting blood 
sugar in 60 patients with this disease revealed no hypoglycemic levels, the lowest 
obtained being 68 mg. per 100 cc. In contrast to the results obtained in some of 
the patients with cirrhosis, no tendency to fasting hyperglycemia could be demon- 
strated. 

Toxic Hepatitis —Only six patients with recognizable toxic hepatitis were 
studied (Table 2). Of these, one had a fasting blood sugar level below the lower 
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limits of normal (55 mg. per 100 cc.), two showed mild fasting hyperglycemia 
(141 and 168 mg. per 100 ce.), and the remainder were within normal limits. 


Metastatic Carcinoma.—Single blood sugar determinations were performed for 


the 43 patients in this group. The lowest value obtained was 56 mg. and the highest 


118 mg. per 100 ce. (Chart 7). All of the patients in this group had extensive meta- 
static involvement of the liver. Although a number of them showed a subnormal 
rise in blood sugar in response to the administration of epinephrine, there was no 
correlation between this response and the level of the fasting blood sugar. 

Primary Carcinoma.—Seven patients with primary carcinoma of the liver have 
been studied by the authors during the past five years. Although there was no 
clinical evidence of hypoglycemia in any of the patients in this group, estimations of 
fasting blood sugar levels were available on only four patients. These values ranged 
from 82 to 114 mg. per 100 ce. 

COMMENT 

Fasting hypoglycemia was demonstrated surprisingly infrequently in the patients 
studied. It is possible that spontaneous hypoglycemia might have occurred at other 
times of the day and have been overlooked. This, however, seems unlikely, since 
hepatogenous hypoglycemia is most prone to occur in the fasting state. It is also 
true that the random fasting specimens obtained for blood sugar determinations do 
not preclude sporadic fasting hypoglycemia on other days. 

It has been suggested that the hypoglycemia of liver disease is most likely 
to occur when hepatic involvement is extensive, with little remaining functioning 
parenchyma.’ In this category have been the patients with acute yellow atrophy,'* 
chloroform poisoning,’ terminal cirrhosis,* severe fatty metamorphosis,* and car 
cinoma of the liver.’. In the experimental animal removal of the liver results in 
hypoglycemia regularly.? In experimental yellow fever '° hypoglycemia is frequent, 
but in phosphorous and carbon tetrachloride '® poisoning in the dog hypoglycemia, 
even terminally, is inconstant. Paradoxically, it has been emphasized that hypo 
glycemia may be hepatogenic when there is insignificant laboratory or clinical 
evidence of hepatic disease *” and evident reversibility of the abnormality.!’ This 
lack of consistent correlation between the gravity of the hepatic disease and the 
tendency to hypoglycemia is supported by the present studies. [even in the patients 
with extensive and fatal fatty metamorphosis and/or cirrhosis of the liver it was 
extremely rare. 

It is, furthermore, of interest that there was no correlation between the level of 
the blood sugar in the fasting state and the degree of hepatic abnormality as 
measured by sulfobromophthalein retention or degree of jaundice. Since the 

nesta 
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response of the blood sugar to the administration of epinephrine has been considered 


a measure of hepatic stores of glycogen,’* the level of the fasting blood sugar might 
he expected to be positively correlated with the degree of hyperglycemia following 
epinephrine administration. Such was not the case, and fasting hyperglycemia was 
no less common than hypoglycemia in patients with marked subnormal responses 
to epinephrine. This would suggest that the hepatic glycogen stores are not 
reliably estimated by the response to epinephrine or that the level of the fasting 
blood sugar is related only in part to the store of glycogen in the liver. 

The characteristic glucose tolerance curve in hepatic disease has been described 
as a combination of a low normal or subnormal fasting blood level with an ab 
normally high and prolonged curve.'* Our data would suggest that this curve, while 
characteristic when present, is less common than a curve beginning with a normal 
or elevated fasting level. The occasional difficulty in differentiating hepatic disease 
from diabetes mellitus has been recently emphasized.” 

The apparent paradox of both hypoglycemia and hyperglycemia occurring in 
severe liver disease is paralleled by the results obtained with insulin-sensitivity 
determinations.’* Normal,'’* increased,'“* and decreased '” sensitivity to insulin 
have all been observed in patients with disease of the liver. These inconsistent 
results may be due to variable alteration in the function or level of enzyme-systems 
and/or hormonal factors involved in carbohydrate metabolism rather than only 


the amount of hepatic glycogen. 


SUMMARY AND CONCLUSIONS 

The level of the fasting blood sugar was studied in a large group of patients 
with hepatic disease including cirrhosis, infectious hepatitis, metastatic carcinoma, 
and toxic hepatitis, as well as in four patients with primary carcinoma of the liver. 
Values below 60 mg. per 100 cc. were found in approximately 2% of the patients, 
while values below 50 mg. per 100 cc. were present in 1% of the entire group. 
No correlation could be established between the height of the fasting blood sugar 
and the degree of sulfobromophthalein (Bromsulfalein) retention, serum bilirubin 
elevation, or the magnitude of blood sugar rise after the administration of epi 
nephrine, 

Hepatic disease is infrequently complicated by fasting hypoglycemia. Neverthe 
less, when spontaneous hypoglycemia occurs, disease of the liver should be con 
sidered in the differential diagnosis. 
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M' MRE THAN a hundred years ago, von Bezold' enunciated a fundamental 
concept regarding body composition. He stated that every animal possesses 
a normal water, organic matter, and salt content which is characteristic of its species 
and age. In the process of maturation the changes which occur in the composition of 
mammals, birds, and amphibians were summarized as consisting of (a) a decrease 
in water content, beginning in the embryo and continuing up to the peak of early 
growth; () an increase in organic matter, which occurs at the greatest rate during 
the initial period of growth following birth, and (c) a marked increase in mineral 
content during the first period of autonomous life. Determinations were not made, 
however, of the fat content of the animals studied. Since the presence of variable 
quantities of fat may render meaningless a comparison of percentage weights of 
various components of the whole body, it would appear that this prescient investiga 
tor fortuitously worked with animals of relatively uniform fat content. 

(Juantitative data with reference to the body composition of lower mammals in 
support of von Bezold’s fundamental concepts have not been lacking. Inaba, in 
1911,° concluded on the basis of many analyses that morphologically similar animals 
have similar composition of body substances. An appreciation of the potential vari 
ability of the fat content and the possibility of this variable factor as a source of 
error was first apparent in the studies of Murray, in 1922.° This investigator 


emphasized the fact that the uniformity of body composition of agricultural animals 
referred to the fat-free body. Moulton, in 1923,* likewise stressed that the composi 


tion of mammals must be compared on a fat-free basis. In his classic study entitled 
“Age and Chemical Development in Mammals,” he defined “chemical maturity” as 
the point at which the concentrations of water, protein, and salt in the fat-free cell 
ails 

The opinions and views set forth in this paper are those of the writers and are not to be 
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became comparatively constant. Like von Bezold, Moulton demonstrated that there 
is a rapid decrease in relative water content and an increase in protein and ash 
content from earliest life until the time that “chemical maturity” is attained. Iob 
and Swanson *® have extended determinations of body fat and bedy water to the 
human fetus and have likewise ‘demonstrated a progressive decrease in water con- 
tent with fetal development and growth. 

Pace and Rathbun ° and, more recently, Spray and Widdowson? have provided 
further corroborative evidence of the relative constancy of composition of the fat- 
free bodies of several different mammalian species, and these data along with those 
of other investigators * are summarized in Table 1. It is of particular interest to 
note the almost 50% greater mineral content of the human body as compared with 
the lower mammalian species. Since the average percentage of water for human 
subjects is about the same as that found in lower mammals, the increase in mineral 
substance occurs largely at the expense of protein. 

Adequate postmortem analyses of human bodies, such as those carried out by 
Widdowson, McCance, and Spray,*! Mitchell and his associates,” and earlier by 


Tas_e 1.—Summary of Water, Nitrogen, and Ash Content of the Fat-Free Body of Several 
Adult Mammalian Species* 


Water, % Na, % Ash, % 
Source Species Range Mean Range Mean Range Mean 

Spray,” Ashworth,** . i = , ‘ a dala 

, ; , 7 7 3 : 3.5 4.2 3.3-£ 
Hatai,*” Light * Rat L.S8-74.4 3.01-3.54 3.3-5.1 
Pace,® Spray,’ Hatai ®» Guinea pig 72.4-75.6 
Spray,’ Hatai,®” ; "9 oR wae one w 
Harrison *4 Rabbit 72.8-76.3 2 3.09-3.71 
Spray,’ Hatai *” Cat 72.4-74.4 
Harrison,*4 Behnke ** Dog 69.9-74.5 
Harrison *4 Monkey 
Widdowson ** Man 


3.08-3.18 3.1% 3.9-5.6 
3.96-3.50 3.43 

3.10 
*This table is a revised form of Table IV of Pace and Rathbun.® 


Moleschott '° and Bischoff,"! are extremely difficult because of the large masses of 
tissues involved, and the results obtained have often been widely divergent. In the 
past several years, however, the development of several techniques for the in vivo 
analysis of body composition in human beings made feasible many investiga- 
tions of paramount importance to general physiology and medical practice. It is the 


purpose of this paper to outline some of these and to indicate a limited number of 


applications of these methods. 
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ANALYSIS OF BODY COMPOSITION IN MAN 


Essentially, there exist two concepts and approaches to total body composition, 
i. e., the “fat-free body,” resulting from in vitro analyses, and the “lean body mass” 
(LLBM), which can be analyzed by in vivo techniques. The in vitro techniques have 
supplied essential data in regard to protein and mineral content of the body. The 
in vivo studies of excess fat, total body water, and extracellular space have supplied 
evidence that the basic concept of gross homogeneity of lower mammalian tissues, 
exclusive of fat, also applies to man. 

The Lean Body Mass.—The concept of the L.BM has been principally derived 
from a consideration of total body specific gravity. It became apparent from the 
early observations on body density '* that body fat, with its density of approximately 
0.93, acts as a “diluent” of total body density, since this tissue has the lowest weight 
per unit volume of any of the body constituents. In a large number of determina 
tions of body specific gravity on normal male subjects '* the densimetric values 
approached 1,100 in the leanest individuals and 1.020 in the most obese individuals. 
Furthermore, a loss of body fat was associated with an increase in specific gravity 
in a precise inverse relationship.'? Rathbun and Pace," in studies on guinea pigs, 
comparing carcass specific gravities with direct fat analyses (by ether extraction), 
found the same range in specific gravity as had been found in human subjects and 
a variation in fat content of approximately 1.5 to 40%. It was then possible for 
Morales and his associates '* to provide a theoretical expression and mathematical 
formulation for this body fat: body density relationship. 

From these observations it follows that there is present in the body a basic mass 
of lean tissue (LBM) upon which varying amounts of excess body fat '" are super- 
imposed and also that the density of this LBM in man is of the order of 1.100. Since 
this LBM is a “functional” entity, it must be assumed that it contains a small but 
significant amount of essential lipid material. For purposes of calculation, a value 
of 2% for these essential lipids has been assumed, but it must be understood that 
this value is conjectural. An accurate determination of essential lipids is much to 
be desired. 

The value for the specific gravity of the LBM may actually be higher or lower 
than 1.100. Values for the leanest person have never exceeded 1.100, but the pres 
ence of a “minimal” amount of excess fat and possibly of intestinal gas in the subject 
at the time of the determination would tend to raise the specific gravity of the true 


LBM by several units. Furthermore, Rathbun and Pace '* recorded a value for the 


eviscerated guinea pig of 1.096, corresponding to a fat content of 1.5%. If the min 
eral content of the human body is about 50% greater than that of the guinea pig 
(as indicated in Table 1), then a value of the order of 1.103 may be more nearly 
correct. 
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Estimation of the Lean Body Mass from Total Body Water.—li the adult LBM 
is uniform in its chemical composition and if it contains a constant per cent of water, 
it should be possible to effect its measurement from a determination of total body 
water. Steele and his co-workers,'* employing antipyrine as the diffusing substance 
for the measurement of total body water, provided the first concomitant study in 
vivo of excess body fat as measured by specific gravity and body water. Three sep- 


arate series of simultaneous determinations of specific gravity and total body water 


may be mentioned.’* In the first two studies total body water was measured by 


antipyrine dilution, and in the third study deuterium oxide was used. The value 
obtained for the per cent of water in the IL.BM in the largest series,'** comprising 
81 normal male subjects, was 71.8 = 2.9%. The individual values for per cent of 
water in the LBM ranged from 66.3 to 79.0%. When deuterium dilution was 
employed '*" in 12 male and 5 female subjects, the average per cent of water in the 
LBM of the male subjects was 69.0% (range 64.8 to 73.8% ) and in the female 
subjects the average was 69.3% (range 66.9 to 74.2%). In summary, it may be 
stated that (a) the weight of the I.BM can be indirectly estimated from a deter- 
mination of total body water, (>) body fat is essentially anhydrous, and thus (c ) 
the per cent of excess body fat may be determined from the difference between the 
weight of the LBM and total body weight 

Chart 1 presents two separate analyses of the LBM in terms of density and 
volume units. On one side of the diagram the I.BM is divided into its chemical 
constituents and on the other side into functional units similar to those applied to 
the fat-free body. The value for the density of the essential lipids, 0.93,'% is pre 
sumed to be the same as that of excess body fat, which was experimentally deter- 
mined as density of tissue lost or gained.'* Bone is frequently analyzed as contain 
ing 50% mineral substance,*’ largely calcium salts, to which a density of 3.0 may 
be assigned.*' The specific gravity of protein is an approximation determined by 
difference from the weights and volumes of the water, mineral, and lipid fractions 
and the density of the total LBM. The density of water at 37 C. is 0.993. It should 
be emphasized that neither the values for the individual constituents nor the values 
for the total LBM are truly precise, but they are presented to serve as an approach 
to this method of analysis. Because of the limited number of subjects in the deuter- 
ium series, it is not possible to ascertain wether or not the value of 69% water (as 
determined by deuterium dilution) in the I.BM is significantly different from the 
value of 71.8% determined by the antipyrine technique. In this paper an approxi 
mate value of 720, obtained on the larger series, has been employed. 
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The Fat-Free Body.—The concept of the fat-free body is based upon an “extra 
polation” of values obtained from in vitro analyses of the percentages of several 
components in the residual tissues following ether extraction of carcasses to in vivo 
determinations of whole body composition. As expressed by Hollander, Chang, and 
Co Tui * and more recently by MecCance and Widdowson,** the fat-free body is 
divided into three “functional units”: (@) the “cell mass,” with its intracellular 
water; (>) the extracellular water, and (c) the minerals. A value of 67% water 


in the cell mass (intracellular water) is based upon an “intelligent guess.""*" Extra 
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Chart 1.—Percentage weights, densities, and volume units of the chemical and functional 
constituents of the lean body mass. 


cellular fluid and minerals are considered to represent respectively 26 and 7% of 
the fat-free body. With these basic assumptions it is then possible to determine 
experimentally total body water and extracellular fluid and to obtain intracellular 
water volume by difference. From the volume of intracellular water the weight of 
the “cell mass” can then be estimated. Total body fat is calculated as body weight 
minus the combined weights of extracellular fluid, “cell mass,” and minerals, 


I 
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In the studies mentioned above,** thiocyanate dilution, introduced in 1934 by 
Crandall and Anderson,** has been used for the determination of extracellular fluid, 
and deuterium oxide ** and urea ** for the determination of total body water mea- 
surements. These investigators have carefully delineated the recognized limitations 
of the methods employed and have outlined the possible sources of error in their 
assumptions. Despite these objections the fat-free-body approach to the study of 
whole body composition has been most useful. 

For purposes of summary and direct comparison, a schematic outline of the two 
concepts, i. e., the fat-free-body and the LBM is shown in Chart 2. One primary 
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Chart 2.—Comparison of the fat-free body and the lean body mass. 


difference between the two entities is that the LBM is considered to have a small 
but significant quantity of essential lipids (approximately 1.5 to 3%), in contrast 
to the fat-free body, which, as the name implies, is completely devoid of any lipid 
material. 

From the in vitro and in vivo analyses of protein, mineral, water, and fat frac- 
tions or constituents of the body, although they are far from complete, there begins 
to appear an outline of the exquisite quantitative orderliness of the gross body 
composition pattern. A survey of some of the more recent applications of these 


analyses is presented in the following sections. 
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HUMAN PHYSICAL EVALUATION BY BODY COMPOSITION TECHNIQUES 
Not infrequently, particularly in the military services, one is confronted with 
the problem of evaluating personnel in terms of physical qualifications and capacity 
to perform particular tasks. The problem essentially resolves itself into the “dissec- 
tion” of an individual into “performing” tissues and “excess fat.” The limitations 
attending the use of the standard height-weight tables ** for this type of analysis are 


TABLE 2.—Percentage Distribution of Excess Fat in a Group of 125 Naval Personnel,27 
, 


Ages 21 to 35 


28 5 

29 0 

0 20.0 250 

Range of to ¢ to to 


% body fat 4.9 o9 ( 24.9 29.9 


Median value, 16.5% Interquartile range, 10.5 to 22.0% 


well known. Preliminary applications of some of the body composition techniques 
to the physical survey of personnel have been carried out, and some of these results 
are presented below. Up to this time, adequate correlative studies of physical and 
performance data are not available. These investigations are acutely needed. 

The percentage distribution of excess fat, as determined by specific gravity, in a 


group of 125 naval personnel ** is shown in Table 2. These subjects ranged in age 
TT 
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from 21 to 35. It is seen that the percentage of excess fat in members of this group 
varies from 1.5 to 38.5%. The median value is 16.5% and the interquartile range 
is from 10.5 to 22%. 

Conceivably, a more accurate characterization of the physical structure of an 
individual than the simple expression of per cent of excess fat would be an expres- 
sion of the weight of the “active protoplasmic mass” (LBM) as a function of a 
power of stature, either height or height’. This would essentially be an attempt to 
put into a quantitative form the distinction between two persons of the same height 
and weight, of whom one is “round and soft” and the other “rugged and muscular.” 

The results of this type of analysis of LBM to height relationship in the same 
group of naval personnel *? are shown in Table 3. Beginning with a value of 1.67 Ib. 
LBM per inch of height, there is an increase in an uninterrupted series (with “nor- 
mal” distribution) to a value of 2.34 Ibs. of LBM per inch of height. Six scattered 
values, three below 1.67 and three above 2.34, are not included in this Table. The 
median value is 1.99; the interquartile range lies between 1.88 and 2.12. The per 
cent of excess fat in the persons who comprise this series and the average values 


TasLe 3.—The Relationship of Lean Body Mass to Stature in the Group of Naval Personnel 27 
Whose Percentage Distribution of Excess Body Fat 1s Shown in Table 2; 
Str Scattered Values Are Omitted 


Subjects, no. ... y. 2 3 27 


Lb. lean body mass/in 

height* . ; 7 7 2.00 
to 
2.10 

Average fat, % 5 16.1 

Average height, in.t 69.9 


Average age, yr.t... 2 27 29 28 


* Lean body mass, median value 1.0 Ib. LBM in. bt. (LBM gm./ht.2 em. index 2); interquartile 
range 1.88 to 2.12 Ib. LBM/in. ht 

t Height range, 66 to 73 in 

t Age range, 21 to 35 years 
for per cent of excess fat in each of the six divisions, are also presented in Table 3. 
There is a suggestion that the groups of subjects with the lowest values for pounds 
of LBM per inch of height have a significantly higher average per cent of excess 
fat, but the fact that this trend does not continue through the remainder of the series 
would again indicate that the deposition of excess fat is an independently variable 
process. 

When this method of analysis (IL.BM per inch of height) is applied to a group 
of exceptional athletes studied by Welham and Behnke,’ a significantly different 
spread of values is obtained. Table 4 shows that the values found for 25 profes- 
sional football players begin at 2.3 Ib. per inch of height and range as high as 2.83. 
The mean value for this group is 2.49 as compared with 1.99 for the naval personnel 
(Table 3). For persons 72 inches tall, this would mean that the football player has 
approximately 36 pounds more lean tissue than the average Navy man. The mean 
per cent excess fat of the football players is less than 10%, compared to a value of 
16.5% for naval personnel of about the same age. It may be of further interest that 
17 of these 25 football players could be rejected for military service if an allowance 


~ 


of 15% above the average values in the height tables is considered as a disqualifying 


i — 
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upper limit. Of the 17 rejected “all-American” football players, 11 fall into the 
group possessing high corporeal specific gravity. Although these men are “over 
weight” by the usual standards, certainly they are not obese. The important dis 
tinction between these two terms (i. e., overweight and obesity) will be discussed 


more fully in a later section. The question is still unanswered, though, as to whether 


or not the actually or potentially superior athlete who is “overweight” by virtue of 


a large LBM, is subject to the shortened existence ascribed to the “obese.” 
The Relation of Lean Body Mass to Age.—I\n Table 5, weight of L.BM per unit 


height is shown in relation to age and height in a group of 178 naval personnel.” 


) 


TABLE 4.—The Relationship of Lean Body Mass to Stature in 25 Professional Athletes 


Subjeets, no 


Lb. lean body mass in. height* 


Average fat, % : 
Average height, in... 72.1 
Average age, yr.? , ‘ 6.4 


* Lean body mass, median value 2.49 Ib. LBM/in. ht. (LBM gim./ht.2 index 
Height range, 60 to 75 in 
Ave range, 2? to 29 years 


TABLE 5.—Relationship Between Age and Height and the Lean Body Mass in a Group 
of 178 Naval Personnel *7 


Height and Lean Body Mass 
Age and Lean Body Mass 
Height, Lb./In 
No Lb Ht Range In ) ut.* Range 
1,.48-2.11 64 or less 1.80 1.62-2.09 
1.53-2.60 a) 7 1.82 1.61-2.00 
158-250 } 2 1.93 1.f8-2.27 
1.57-2.32 7 1.90 1.71-2.18 
1 1.94 1.47-2.31 
1 1.90 1.48-2.34 
2.02 1.67-2.27 
2.07 1.73-2.{ 
1.06 1.61-2 
1.94 1.69-2.32 


* Mean Ib. in, bt 
+ Mean LBM, ht.? 1.99 


The age group 18 to 20 years has an average value of 1.83 Ib. LBM per inch of 


height, which is considerably lower than the values for the older age groups. Thi 


may be interpreted to indicate that physical maturity has not yet been reached in 


those in the 18 to 20 year group, but the comparison should be made on the basis 
of LBM,,, /height*..,, which will be explained in the next paragraph. Krom age 21 
to age 45 the weight of the L.2BM would appear to remain constant. A recent study 
by Brozek and Keys * indicates that acompanying the commonly observed deposi 
tion of excess body fat which occurs after age 45 there may be an indepedent 
decrease in the weight of LBM. The magnitude of this change and its time of onset 


remain critical matters for additional study. 
a 


28. Brozek, J., and Keys, A.: Fed. Proc. 11:18, 1952 
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The Relation of Lean Body Mass to Height.—On a large series of men, the 
LBM,,./height,, ratio may be expected to vary from about 1.84 (height, 65 in.) to 
2.19 (height, 75 in.). The LBM,,, /height?*,,,. ratio for these and other statures refer- 
able to mean LBM is fairly constant, and a representative value, in rounded figures, 
is 2. This LBM index, analogous to the “ponderal’’ index of Davenport,” is of 
great value, because it eliminates the factor of stature in comparing weights. For a 
stature of 70 in. (177.8 cm.), the value of LBM), /height,,. is nearly identical with 
that of LBMym./height*.... The standard deviation of about + 11% from the mean 
of the LBM (Navy men) can be applied also to the mean value of 2, and, assuming 
that there is a normal distribution of lean body weights, the range of the index is 
then 2 + 3S.D., or 1.34 to 2.66. 


ESTIMATIONS OF BODY COMPOSITION FROM BODY BUILD 


When one is presented with the problem of physical evaluation of large groups 
of individuals, it is apparent that most of the available techniques for analysis 
(such as specific gravity and total body water) are at times too lengthy and difficult. 
For this reason, an attempt has been made by Dupertuis and his associates to cor- 
relate the somatotype with body fat as determined by specific gravity.” 

The somatotyping technique “' describes the human physique in terms of three 
basic components, (a) the round-soft aspect (endomorphy), (>) the square-muscu- 
lar aspect (mesomorphy), and (c) the long-thin aspect (ectomorphy). A person's 
somatotype is the combined estimate of each of these three components in his body, 
rated on a seven-point scale, in which 1 is the least and 7 the greatest expression of 
the component found in a normal population. Although accurate somatotyping 
depends on full length photographs of the nude body, an experienced observer can 


often make a very close estimate of the somatotype by simple inspection. In 


Dupertuis’ studies it was found that the first component (endomorphy) showed a 


high inverse coefficient of correlation (r 853) with body specific gravity, and 
a comparable inverse correlation with total body water (r 787). Neither the 
second (mesomorphy) nor the third (ectomorphy) components of the somatotype 
showed significant correlations to either excess fat or body water. 

A person's somatotype is theoretically an inherited characteristic and indepen- 
dent of any process of physical conditioning or excessive gains or losses of fat in 
adult life. Accordingly, it would appear possible to establish a closer relationship 
between the weight of the IL.BM per unit height, or of the LBM per height, and 
the somatotype, than between body fat or water and somatotype. Stated differently, 
a person with a small L.BM per unit height, e. g., 1.67 lb. per inch of height, is quite 
possibly a definite type, distinct from the athlete with an LBM of 2.5 Ib. per inch of 
height. It also appears likely that this “specific body type” (in terms of the amount 
of LBM per unit height or LBM per height®) is an inherited characteristic. 

29. Davenport, C. B.: Body Build and Its Inheritance, Publication 329, Carnegie Institution 
of Washington, 1923. 

30. Dupertuis, C. W.; Pitts, G. C.; Osserman, EF. F.; Welham, W. C., and Behnke, A. R.: 
J. Appl. Physiol. 3:676, 1951. 

31. Sheldon, W. H.; Stevents, and Tucker, W. B.: The Varieties of Human Physique: 
An Introduction to Constitutional Psychology, New York, Harper & Brothers, 1940. 
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APPLICATION OF BODY COMPOSITION DATA TO NORMAL AND 
PATHOLOGICAL PHYSIOLOGY 

Since the excess fat content may range from 1 to 40% or more, many analytical 
data expressed in terms of total body weight have iittke meaning for comparative 
purposes. Rational drug dosage, administration of fluids, evaluation of obesity and 
overweight, the determination of true metabolic rate, and a proper understanding 
of nutrition of growth and development are only a few of the problems which would 
appear to rest upon a precise knowledge of body composition, The following para 
graphs are devoted to a closer inspection of some of these problems. 

Overweight vs. Obesity —li consideration be limited to large groups of persons, 
it is possible to compute average values for body fat from the standard American 
tables.*° Taking the value of 2.00 Ib. as the average weight of the LBM _ per inch 
height (height, 70 in.), a height of 70 inches will be associated with 140 Ib. of 
LBM. (The corresponding value for 1.BM,,., /height?,.., is also 2.) In the standard 
table, for the age group 20 to 24 years, a height of 70 inches is associated with an 
average total body weight of 154 Ib. For the same height in the age group 55 to 
59 the weight is 173 Ib. If there has been no significant change in the weight of the 
LBM over this period of years,*? it may be estimated that the average excess fat for 
the 20 to 24 year group is 14 Ib. (9% of body weight) whereas in the 55 to 59 year 
group the excess fat has increased to 33 Ib. (19% of body weight). 

In a consideration of a single person, however, it must be borne in mind that the 
LLBM may vary from 1.67 to 2.83 Ib. per inch of height, and that the fat content 


may vary from a few per cent to 40%. The magnitude of variation in these two 


major body components makes impossible any accurate estimate from the standard 


tables of what constitutes “normal body weight” for a given person. A person with 
the physical characteristics described above for the group of football players 
(Table 4) might well be classified as “overweight” by the conventional standard 
tables. A second person of the same height and weight might be carrying up to 40% 
excess fat. The latter subject is truly “obese.” 

True obesity can be remedied by dietary measures ; “overweight” by reason of a 
large LBM cannot be so treated. It would thus appear to be imperative to separate 
these conditions into two groups by direct analysis of body composition. Until this 
is done, it is not certain that “overweight” and “obesity” incur the same penalties. 
If in persons of both groups diabetes or heart disease is more prone to develop, 
then in the case of the football player a large 1.BM 1s a detriment. 

Not only in the evaluation but also in the therapy of “obesity” techniques for 
analyzing body composition may play a significant role. In diet management the 
physician strives for caloric restriction with maintenance of nitrogen balance. To 
achieve this balance by the usual methods requires the exacting and tedious meas- 
urement of nitrogen intake and excretion. As a substitute for these procedures, 
serial determinations of body fat and the weight of the LBM should provide the 
same information. Thus, if the weight of the LBM remains constant during a 
decrease in body weight then presumably only excess fat has been lost by the body. 
As seen in Table 6, subject A. B. lost 19.5 pounds of body weight in a period of 
nine months, with only a negligible change in the weight of the LBM. The other six 


LT 
32. As noted above, this may not be an entirely correct assumption.2* However, in lower 
animals the LBM is remarkably constant throughout the whole adult life span.4 
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subjects shown in this table gained 6 to 23 pounds over a two-year period. In these 
individuals the changes in the weight of the LBM again were slight, and the calcu- 
lated densities of the tissue gained are all within the range of body fat. 

Use of the Specific Gravity 7 ecnnique for Evaluation of the Contribution of the 
Several Tissue and Fluid Components to Weight Changes in Disease.—As stated 
above, the weight changes which take place in the normal individual after maturity 
can almost always be ascribed to the gain or loss of excess body fat. In these 
“normal” weight changes in adults, the weight of the LBM, its specific gravity, and 


its chemical composition have presumably remained constant. 


Taste 6.—Effect of Weight Changes in Normal Adult Male Subjects on Specific Gravity and 
Weight of the Lean Body Mass, with the Density of the Lost or Gained Tissue * 


Total Body Density 
Inter Weight, Lb Specifle Gravity LBM, Lb L ' of Tissue 
val, Weight, LBM, Gained or 


Subject Mo It If I ! II Lb Lb Lost 
19.5 1 0.983 


+-23.7 2.5 0.908 


A.B 9 HY S 183.0 
DM 4 165.3 189.0 
L. L “4 200.5 IA).7 
Cc. F 4 187.2 "03.5 ; 
K.P 24 167.8 174.2 7 y + 64 0.941 
Wos 24 169.8 175.9 + 6.1 0.6 0.937 
E.O 4 146.0 519 


+707 q 0.911 


+16.3 0.937 


+ |9 O4 04s 


Mean 0.076 


* Behnke.!?) Osserman.'5? 


+ Values desivnated I and If refer respectively to the beginning and end of experimental periods 


Taste 7.—Changes in Specific Gravity with Changes nm Body Weight for 32 Subjects in the 
Vinnesota Senustarvation Experimental Group ** 


Average Total Density 
Average Weight, Lb Body Specifie Gravity of Tissue 
Weight, Gained or 
Il Lb Lost 
Control to Sii* ll 152.5 127.1 1.084 25.4 1.005 
Si: to Ses 12 127.1 118.0 1.089 9.1 1.024 
Sea to Rie 12 118.0 131.1 1.078 +13.5 
Rie to Rie 4 131.5 151.6 7 1.065 +901 0.987 
Rie to Reo 4 151.6 155.9 1.060 + 4.3 0.911 
Reo to Rae 12 155.9 159.3 1.056 + 34 0.90? 


Rae to Ras ” 159.3 153.6 1.059 5.7 0.981 


Interval, 
Experimentai Period Weeks I Il 


0.989 


*S and R refer to the starvation and rehabilitation periods, respectively; the accompanying numbers 
denote the week in the particular period. The periods of Rie to Rie, Reo to Raz, and Rae to Res are not 
strietly comparable, since the number of subjects was not the same at the two successive determinations 
Values designated I and II refer respectively to the beginning and end of the experimental periods 


This situation most certainly does not hold true for weight changes which occur 


in disease or in stress situations such as starvation. In the starvation studies of the 


Minnesota experiment,** as in other starvation studies,** it has been shown that 


there are major changes not only in body fat but also in total body water, extra- 
cellular fluid, and body protein. The edema of starvation is a most familiar phe- 
nomenon. The complexity of the weight changes in starvation can be seen in Table 7, 


33. Keys, A.; Brozek, J.; Henschel, A.; Michelsen, O., and Taylor, H. L.: The Biology 
of Human Starvation, Minneapolis, University of Minnesota Press, 1950. 

34. Beattie, J.; Herbert, P. H., and Bell, D. J.: Brit. J. Nutrition 2:47, 1948. Sunderman, 
W Am. J. Clin. Path. 17:169, 1947 
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which represents an analysis of the values presented for the average specific gravities 
of the subjects in the Minnesota experiment. The mean values during the first three 
periods are strictly comparable, in that they were obtained from the same group of 
32 subjects. It is seen that in the initial starvation period, during which time the 
subjects lost an average of 25 lb., the mean density of the tissue lost was 1.008. This 
value is significantly greater than the value for body fat (0.93). This trend is even 
more pronounced in the second half of the starvation period, when the mean density 
of the tissue lost rose to 1.025. It is quite obvious from these figures that not only 
body fat but also body protein must have been lost. Determinations of the extracellu 

lar fluid volumes during these two periods disclosed that this volume was increasing. 


Unfortunately, determinations of total body water were not made. During the 


rehabilitation periods the density of the tissues regained by the subjects is more 


nearly that of body fat. 

Because of the technical difficulties involved in the determination of total body 
density of sick individuals, the available densimetric data on patients are more 
limited. In recent months, however, a study *° has been made of three patients who 


for one reason or another were under hormonal therapy from which major changes 


TABLE &—Changes in Body Weight and Specific Gravity in Three Patients Receiving Hormonal 
Therapy, with Calculation of the Density of the Gained or Lost Tissues 


Total Body Density 
Weight, Lb Specifie Gravity of Tissue 
Gained or 
Diagnosis Therapy y I Lost 


Myxedema Initial period of 3 ; 14? 1.029 
thyroid therapy 
Myxedema Period subsequent to ws r LO41 0.968 
hecoming euthyroid 
Rheumatoid Cortisone 33 7 a3 1.052 1.051 1.088 
arthritis 
Scleroderma Cortieotropin 44 111.8 1.043 1.045 1.0°6 


* Values designated I and II refer respectively to the beginning and end of the experimental periods 


in body composition might be expected. Admittedly this is a most limited study, 
but the data which have been obtained are of interest (Table 8). From these specific 
gravity data it would appear probable that the tissues which were being gained or 
lost during therapy were, in several instances, mixtures of water, protein, and body 
fat. Again, it is unfortunate that measurements of total body water were not made. 

Another example of the clinical application of techniques for analyzing body 
composition has been provided by Chapman and his associates,*” who have made a 
study of four male hypertensive patients under treatment with the Kempner rice 
fruit diet. Table 9 presents some of the data from this study. Simultaneous deter 
minations of extracellular fluid by the thiecyanate technique and by body specific 
gravity demonstrate that the loss of body weight can be accounted for only by a 
combination of fluid and tissue loss (probably both fat and lean tissue). The calcula 
tion of total body water from specific gravity in these patients is invalid because of 
their abnormal and fluctuating states of hydration, and, again, in these studies direct 
determinations of total body water were not made. 

35. Doolan, P. Lt. (MC), U. S. N., and Kyle, L. H., Director Metabolic and Renal 
Research Laboratory, Georgetown University Medical Center: Personal communication to the 
authors 


36. Chapman, C. B.; Gibbons, T., and Henschel, A.: New England J. Med. 243:899, 1950 
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rom a comparison of the results on the normal subjects in Table 6 with the 
data on abnormal or sick individuals in Tables 7, 8, and 9 it should be apparent that 
serial determinations of total body specific gravity in studies of “body tissue 
balance” can serve as a check on the contributions of the several tissue components. 
The value obtained for the density of the changed tissues cannot by itself provide 
the entire “tissue dissection,” but it may possibly serve as a “vector.” When it ts 
expected that any changes may occur in the composition of the nonfatty portions 
of the body (LBM), it is imperative that concomitant determinations of total body 
water, nitrogen balance, and, in some cases, calcium balance be carried out. The 
contribution of body fat can then be obtained by the difference between the total 
weight of the tissue changes and the sum of the water and protein fractions ; a check 
on these contributions can be made by the simple calculation of the sum density 
and comparison of this value with the values, obtained directly, of serial specific 
gravity determinations. 

Methods for the direct determination of total body fat may be available in the 
rear future. The technique of cyclopropane dilution, as recently outlined for small 


TaBie 9.—Changes in Body Weight, Extracellular Fluid (Thiocyanate Space), and Specific 
Gravity in Pour Male Patients with Hypertension Before (1) and After (11) 
Treatment with the Rice-lrut Dtet *6 


Extracellular Fluid 
(Thioeyanate Space), Total Body 
Weight, ke ~% of Total Body Weight Specifie Gravity Density 
: of Tissue 
I I] I I] Lost 

1.045 1.050 0.994 
1.048 1.060 0.959 
1.048 1.057 0.953 
1.059 1.064 1.022 


animals by Lesser and his associates,*’ appears most promising. The solution of 


nitrogen and related inert gases ** and the possible use of fat-soluble dyes also need 


further evaluation. 


EVALUATION OF THE “TRUE” WEIGHTS OF ORGANS 


In studies of gross pathology the evaluation of changes in the relative weights 
of individual organs and tissues in the diseased state has for many years been 
hampered by the lack of an adequate standard of reference. As with other studies 
of body composition, the use of total body weight for this evaluation is subject to 
the significant error of the variability of fat content. Again, the fat-free body or the 
IL.BM should prove more reliable. Recent studies by Pitts ** provide evidence that 
this is true. Up to the present, these studies have been limited to guinea pigs. 
Chart 3, taken from Pitts’s preliminary data, indicates that the size of organs, such 
as the heart, kidney, and liver, increases in direct proportion to the weight of the 
fat-free body and that their percentage by weight of the fat-free body remains 
constant. Chart 4 indicates that the percentage weights of various organs are 
constant irrespective of the amounts of total body fat. The fact that the percentage 

37. Lesser, G.; Blumberg, A., and Steele, J. M.: Fed. Proc. 11:92, 1952. 
38. Behnke, A. R.: Medicine 24:359, 1945. 
39. Pitts, J. C.: Fed. Proc. 1:105, 1951. 
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Chart 3.—The weights of several organs and tissues, expressed as a percentage of the weight 
of the fat-free body, are shown to be constant for guinea pigs of varying fat-free body weights. 
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Chart 4.—The weights of several organs and tissues, expressed as a percentage of the weight 
of the fat-free body, are shown to be constant for guinea pigs of varying body fat content. 
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_ Chart 5—The relationship of the fat content of several organs and tissues to total body 
fat in the guinea pig. Only the skin fat appears to follow a proportionate relationship to total 


body lat. 
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of fat in individual tissues and organs may not increase in direct proportion to total 
body fat is shown in Chart 5. It is of particular interest to note, however, that 


a strictly proportionate relationship appears to exist between the subcutaneous fat 


and total body fat. This would lend support to the validity of “caliper” measure- 
ments of total body fat from skin folds, such as those carried out in human subjects 
by Edwards.*° 

Although the data of Pitts are preliminary,*' his results are of great value and 
suggest further studies on healthy and diseased organs at autopsy. Rathbun and 
Pace '* have shown that the specific gravity technique carried out on the eviscerated 
carcass yields precise estimates of body fat. If this procedure were applied to 
autopsy material, the weights of organs could then be recorded in relation to the 
LBM. Since healthy organs, on the basis of Pitts’s data, form a constant percentage 
by weight of the fat-free body and, by inference, have a constant densimetric value, 
it would be of further interest to obtain comparable data on diseased organs and to 
obtain a mass : volume value in addition to the usual data recorded, which often are 
not comparable. The preliminary studies of Sugiura and Arkin * on the compara- 
tive specific gravities of normal and tumor tissues suggest that in this particular 
pathological state highly significant changes occur in tissue densities. In the several 
experimental tumors studied, the densities of the abnormal tissues were markedly 
lower than those of the parent tissues or organs. The chemical basis for this lower 
density has not been determined. 

COMMENT 

In this review emphasis has been placed upon data derived from specific gravity 
and total body water determinations. Several other techniques, particularly those 
employing isotope dilution, have now become available for the study of total body 
composition.** Extreme caution must be observed, however, in the application 
of these techniques to clinical problems. Whereas it is valid to assume a constant 
value for the percentage of a single constituent in the lean body mass of a normal 
subject and from the direct determination of this constituent to calculate the weight 
of the LL.BM, such an assumption is rarely valid in the diseased state. This considera- 


tion is pertinent to the recent work of Moore and his associates." 


SUMMARY 
The lean body mass of adult individuals of a given species is remarkably uniform 
in composition with respect to such components as total fluid and organic ( protein ) 
and inorganic matter. This fundamental concept, in the main, was formulated nearly 
100 years ago. Subsequently, data on lower mammals have shown the remarkably 
small range of variation of several of the major body components. In man, however, 
few analyses of these components have been made until recently. Moreover, the 
———— 
40. Edwards, D. A. W.: Clin. Se. 9:259, 1950 
41. Dr. Pitts informs me that complete data collected recently have changed several aspects 
of Figures 1, 2, and 3. However, the three basic inferences remain unchanged 
42. Sugiura, K., and Arkin, A. M.: Proc. Soc. Exper. Biol. & Med. 73:625, 1950 
43. Edelman, I. S.; Olney, J. M.; James, A. H.; Brooks, L., and Moore, F. D.: Science 
115:447, 1952. 
44. Moore, F. D.; Haley, H. B.; Bering, F ; Brooks, L., and Edelman, I. S.: Surg., 
Gynec. & Obst. 95:155, 1952 
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implications inherent in the determination of a lean or fat-free body of uniform 


composition have not been widely applied to problems in physiology or medicine. 


Partitional analysis of the body in vivo in termis of its excess fat and fluid com 
ponents is now possible with techniques devised to determine the specific gravity of 
the body as a whole and the total body water by means of such substances as anti 
pyrine and deuterium. 

Data derived from both techniques, obtained over a period of 14 years, have 
been analyzed. Some of the results are the following : 

1. There is in vivo proof that excess fat is the chief variable influencing body 
composition and that the clinically homogeneous adult lean body mass has a specitic 
gravity of the order of 1.100. 

2. Excess fat in a group of naval personnel mainly in the age range of 21 to 35 
may range from 1.5 to 38.5% of total body weight (the variability of this component 
among the general population may well be considerably greater }. 

3. Variation of the weight of the lean body mass in the naval personnel studied 
approximates a “normal” distribution ranging from 1.67 to 2.34 Ib. per inch of 
height with a median value of 1.99. In a specially selected group of football players 
the weight of the lean body mass varied from 2.3 to 2.83 Ib. per inch of height ; 
the mean value was 2.49. 

4. With reference to standard American height-weight tables, overweight may 
be associated with either or both excess fat and lean body mass. Applying the 
median value for lean body weight found in the naval personnel (approximately 
2 Ib. per inch for stature of 70 inches) it is possible to calculate the fat content in 
the weights listed in the standard tables. The average fat content for men aged 25 
is about 10%, and this increases to about 20% for those in the age group 55 to 59. 

5. With respect to obesity it is essential to quantify the amount of excess fat 
and the weight of the lean body mass. On a restricted diet accompanied by body 
weight loss constancy in the weight of the lean body mass indicates that nitrogen 
balance is maintained and that the “lost” tissue 1s fat. 

6. The lean body mass of an adult man contains about 72% water, 19% “pro 


tein,” 7% mineral, and 2% essential lipid material 


CONCLUSIONS 


In health there are remarkably constant values for various components and 
organs of the body if these are related to the lean body mass or fat-free body. In 
vivo partitional analysis of the body in terms of excess fat and lean tissues and 
further “chemical dissection” of the fat-free body can now be carried out in clinics 
and hospital wards, but this should be done only with full recognition of the limita 


tions of the methods. 





CLINICAL USE OF TRIETHYLENE MELAMINE 


Report of Seventy-Five Cases 
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INDIANAPOLIS 


ARNOFSKY and his associates first reported on the clinical use of triethylene 
melamine in April, 1951. They found that triethylene melamine, though similar 
to nitrogen mustard (methyl-bis[2-chloroethyl|amine or tris[2-chloroethyl]amine ) 
in its pharmacological effects, did not result in as great an incidence of nausea and 


vomiting as was associated with the use of nitrogen mustard. They also found that 
when the parenteral dose of triethylene melamine was doubled and given orally it 
was equally effective. 

We first employed triethylene melamine in the spring of 1950 and since that 
time have treated 75 patients with this drug, the majority of whom have suffered 
from leukemia or malignant lymphoma. Various reports have been made on the 
clinical use of triethylene melamine.’ This is the report of our experience with 
this drug. 

The number of patients treated, their diseases, and the response to therapy are 
briefly summarized in the accompanying Table. In all instances the diagnosis was 
established by peripheral blood and bone marrow examinations and/or lymph node 
or appropriate tissue biopsy studies. During our first several months experience 
in the use of triethylene melamine we hospitalized all patients receiving this drug. 

ices 

From the Departments of Medicine, Indiana University Medical Center and Indianapolis 
General Hospital. 

The triethylene melamine used in this study was provided by Dr. J. M. Ruegsegger of 
Lederle Laboratories Division, American Cyanamid Company, Pearl River, N. Y. 

1. (a) Karnofsky, D. A.; Burchenal, J. H.; Armistead, G. C.; Southam, C. M.; Bernstein, 
J. L.; Craver, I. F., and Rhoads, C. P.: Triethylene Melamine in Treatment of Neoplastic 
Disease: Compound with Nitrogen-Mustard-Like Activity Suitable for Oral and Intravenous 
Use, A. M. A. Arch. Int. Med. 87:477-516, 1951. (b) Bayard, E. D.; Stickney, J. M.; Hall, 
B. E., and Watkins, C. H.: Clinical Results and Complications of Triethylene Melamine Ther- 
Disorders, Proc. Central Soc. Clin. Research 24:9, 1951. (c) 


apy in Leukemia and Allied 
Rottino, A.: Triethylene Melamine in Treatment of Hodgkin's Disease and Other Lymphomas, 
New York J. Med. 52:346-348, 1952. (d) Wright, J. C.; Prigot, A.; Wright, L. T., and Arons, 
I.: Further Observations on the Use of Triethylene Melamine in Neoplastic Diseases, A. M. A. 
Arch. Int. Med. 89:387-404, 1952. (e¢) Silverberg, J. H., and Dameshek, W. D.: Use of Tri- 
Melamine in Treatment of Leukemia and Leukosarcoma, J. A. M. A. 148:1015-1021, 


1952. (f) Rundles, R. W., and Barton, W. B Triethylene Melamine in the Treatment of 


Neoplastic Disease, Blood 7:483-507, 1952 


ethylene 


602 





SISOPIOVIRS 
§, Suny 
BusTRyK 

Bluey £94 10g 

UOJIRSO 
aq Palpnboy 
ooresoqduAsy 
p 
1 RSOYydUTATOor 
9 Aooqdu 4] 
Bluey Ne] 
auON [RUL = peyey 


JA OTOK 
, *"@SBesip § Ulq¥apoH 

I poor auON 

“Or 


UIANs, SnoussoO[aAUT JUOIYH 
10 100d 
A}WIXOL, esuodsey enssLy esuodsey 
aArjVoe(qns JOWIN] JO [omUOD 


[BVT FO[OPRBUWL 


os Besiq] 


SPUIUVE Cf 


IuIMEDI? IU Y Jota yyw Adpaoy {Oo sjjnsay 
\ ite Feat i {1 #] a | 





O04 A.M. , IRCHIVES OF INTERNAL MEDICINE 


\s experience with the drug was obtained, however, patients were treated on both 
an inpatient and an outpatient basis. At all times, careful complete reevaluation of 
hematological status was done at frequent intervals. 

We administered the drug orally to all patients, and for the great majority of 
them we used 5 mg. tablets. For those patients who experienced considerable 
nausea, however, we occasionally prescribed 1 mg. tablets taken at more frequent 
intervals. We also used the 1 mg. tablets for most of the acute leukemias, in which 


rapid cellular lysis might prove embarrassing. 


CHRONIC MYELOGENOUS LEUKEMIA 

We treated 26 patients with chronic myelogenous leukemia. In some the disease 
Was In its early stages, in others it was far advanced. Some received triethylene 
melamine as their initial therapy, while others were given triethylene melamine 
subsequent to or concomitantly with a trial of other therapeutic agents. 

Hematological Effects —\n the great majority of these patients triethylene 
melamine proved very effective in reestablishing hematological equilibrium. Of 
these 26 patients, 17 showed good hematological response. It has been our impres- 
sion that triethylene melamine is most effective in the earlier and cytologically more 
chronic cases. It seems to be, however, as effective in all phases of this disease 
process as any chemotherapeutic agent presently being used. Triethylene melamine 
was totally ineffective in only one patient. In two other patients it was effective 
only in diminishing the total leucocyte count. In the remaining 23 it was capable 
of controlling the proliferation of immature granulocytes and improving erythrocyte, 
hemoglobin, and platelet levels, though in some patients the effect was of short 
duration. In one patient there was rapid disappearance of pleural effusion following 
institution of triethylene melamine therapy. 

The average survival time after institution of triethylene melamine therapy in 
this group is 324.8 days. In this average we have excluded two patients for whom 
adequate follow-up has not been obtained. Since 14 of the remaining 24 patients 


are still alive, it can be anticipated that this average survival time will eventually 


prove to be longer. Thus, since this study was started four patients who are alive 


have survived for more than 700 days. 

Control of Splenomegaly.—Ot the 26 patients, splenomegaly was controlled 
satisfactorily in only 12. In seven patients high voltage radiation therapy in addition 
to triethylene melamine was necessary to control refractory splenomegaly. 

Subjective Response.—Subjective response is always difficult to evaluate ; how- 
ever, of the 26 patients in this group, 1&8 were restored from invalidism to an active 
and/or productive lite. 

Dosage.—\n the initial course we emploved 5 mg. tablets of triethylene melamine 
daily for 6 to 53 days, with an average of 20.3 days. The average total dosage for 
the initial course was 101.5 mg. .\fter satisfactory peripheral blood values were 
obtained, the patients were maintained on a dosage schedule which ranged from 
5 mg. in five weeks to 5 mg. four times a week, averaging about 7.5 mg. per week 
It seemed to us that in this as in other disease entities triethylene melamine was 


tolerated in proportion to the height of the initial leucocyte level. 
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It is our opinion that triethylene melamine is a valuable adjunct in the treatment 
of chronic myelogenous leukemia. 
Illustrative Case of Chronic Myelogenous Leukemia (Chart 1).—A 54-year-old white man 


was admitted to the Indiana University Medical Center on June 13, 1950, complaining of sub 


sternal and abdominal pain and loss of energy of four years’ duration. Physical examination 
revealed pallor, slight hepatomegaly, and an enlarged spleen palpable at the level of the umbilicus 
The hemogram on admission was as tollows: Hemoglobin was 6.75 gm. Total erythrocyte count 
was 2,330,000 per cubic millimeter. Total leucocyte count was 329,000 per cubic millimeter, with 
a differential cell count of 5% myelocytes, 34% metamyelocytes, 50% polymorphonuclear neutro 
philes, 2% eosinophiles, 3% basophiles, and 6% lymphocytes. Total platelet count was 419,760 
per cubic millimeter. Bone marrow examination revealed a marked granulocytic hyperplasia 


Five milligrams of triethylene melamine was given daily for 12 days, following which there 
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Chart 1—Excellent hematological response in chronic myelogenous leukemia treated with 
triethylene melamine (7/:M) in a man aged 54. 


was a fall in the total leucocyte count to 20,000 per cubic millimeter. Splenomegaly was markedly 
reduced, The patient was discharged on July 8, 1950 


Since discharge this patient has been followed in the hematology clinic for the past 22 months 


During this period his disease has been satisfactorily controlled with maintenance triethylene 


melamine therapy, the dose varying from 2.5 mg. per week to 15 mg. per week. 


HODGKIN'S DISEASE 


We treated 14 patients with Hodgkin's disease with triethylene melamine. It 
has been our practice in the management of Hodgkin's disease to treat localized 
tumor tissue, exclusive of liver infiltration, with high voltage radiation therapy, 
reserving systemic therapy (nitrogen mustard) for those patients with more widely 


disseminated disease or hepatic infiltrations. We thought it only fair to place this 
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same restriction upon the use of triethylene melamine; thus, many patients with 
early chronic localized Hodgkin's disease were excluded from trial with this drug. 
In spite of this limitation and the small series of patients treated we feel that some 
indications of effectiveness can be evaluated. 

Hematological EF: ffect—Of the 14 patients treated, 9 showed some hematological 
response, as reflected in the peripheral blood studies. In these nine cases there was 
some reestablishment of erythropoiesis, control of leucocytosis, and improvement in 
platelet levels. Since hematological values in Hodgkin’s disease are usually not of 
the same significance as those values in the leukemias, the hematological effect did 


not add much to the over-all evaluation of the effectiveness of the drug. 
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Chart 2.—Effect of triethylene melamine (7/4) in control of severe hemolytic anemia 


secondary to Hodgkin's disease, with triethylene melamine proving more beneficial in controlling 
the hemolytic process than splenectomy, in a woman aged 64. 


Control of Tumor Tissue—We were somewhat disappointed that in only 3 ot 
the 14 patients studied was there satisfactory control of tumor tissue (lymphadenop 
athy, splenomegaly, hepatomegaly, and skin infiltrations). Of the three in which 
there was satisfactory reduction of tumor tissue, this reduction persisted for two 
months in one patient and for only one month in the other two. These observations 
might be challenged on the grounds that the disease in the majority of the patients 
we were treating was widely disseminated. Of the [4 patients treated with tri 
ethylene melamine, 8 received additional therapy with x-ray irradiation and/or 
nitrogen 
a satisfactory response after triethylene melamine had proved ineffective. Of the 


mustard, Of these eight patients receiving additional treatment, five had 


six patients who received no additional therapy, five died before additional therapy 


could be started. 
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Subjective Response.—I\n only 2 of our 14 patients with Hodgkin’s disease was 
there satisfactory control of the subjective complaints. 

Dosage.—These patients received triethylene melamine orally, 5 mg. daily, for 
three successive days. This course was then repeated at two- to four-week intervals 
until control of the disease was effected or hypoplasia of the bone marrow inter- 
dicted further therapy with this agent. 

Thus, in our limited experience, we have not found that triethylene melamine 
has proved to be of any significant value above that offered by other therapeutic 
agents employed in the treatment of Hodgkin’s disease. 

In the following case, however, triethylene melamine seemed to be as satisfactory 
as any agent we could have employed. 


Illustrative Case of Hodgkin's Disease (Chart 2).—A_ 64-year-old housewife was first 
idmitted to the Indiana University Medical Center on Novy. 16, 1951, complaining of weakness 
and “anemia” of two years’ duration and abdominal cramping pain and jaundice of three days’ 
duration. Physical examination revealed generalized lymphadenopathy, hepatomegaly, spleno 
megaly, pallor, fever, and mild icterus. Laboratory findings were as follows: Hemoglobin 
vas 4.8 gm. Total erythrocyte count was 1,140,000 per cubic millimeter. Total leucocyte count 
was 40,480 per cubic millimeter. Total platelet count was 342,000 per cubic millimeter. Reticulo 
ytes were 84.8%. Differential leucocyte count revealed 60% polymorphonuclear neutrophiles 
7% eosinophiles, 1% neutrophilic “C” myelocytes, 17% small lymphocytes, and 15% monocytes 
Chere were 15 nucleated red blood cells per 100 leucocytes counted. Bone marrow examination 
revealed massive erythroid hyperplasia, with an increase in eosinophiles and plasma cells 
lotal serum bilirubin was 10.4 mg., with indirect-reacting bilirubin 6.4 mg. per 100 ec. Lymph 
node biopsy revealed the microscopic picture of Hodgkin's granuloma. Trypsinized cells and 
leveloping serum antibodies were not positive in significant titer. Because of the severe secon 
dary hemolytic anemia an emergency splenectomy was performed on Dec. 4, 1951. After surgery 
the hemolytic process was controlled for 10 days, at the end of which time there was a recurrence 
f a severe degree of hemolysis. The patient was then given 5 mg. of triethylene melamine 
daily for three days. After this course of therapy the hemolytic process was greatly retarded, 
and the patient required no further blood transfusions during her hospitalization. She was 
lischarged from the hospital much improved on Jan. 12, 1952. She had three subsequent 
admissions for exacerbations of Hodgkin’s disease and hemolytic anemia. During each of 
these admissions she received additional courses of triethylene melamine, which proved suc 


‘essively less effective. She died May &, 1952 


MONOCYTIC LEUKEMIA 


Hematological Effect—Twelve patients with acute and subacute monocyti 


leukemia were treated with triethylene melamine. In none of these were we able 


to obtain complete hematological remission with control of abnormal monocytes and 


reestablishment of satisfactory erythrocyte and platelet levels. In two patients, 
however, there was improvement in platelet levels associated with considerable 
reduction in the number of monoblasts. In three patients no hematologic effect was 
observed, and in the remainder the only effect noted was a fall in the total leucocyte 
count. 

Control of Tumor Tissue.—In four patients there was significant diminution of 
gingival hyperplasia, lymphadenopathy, and splenomegaly. The other patients 
showed no response of infiltrative lesions. 

Subjective Response.--Some subjective improvement was noted in five patients. 

Dosage.—WDosage schedules for these patients were similar to those employed 


in the other acute leukemias. We employed 1 mg. tablets, and on the initial course 
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these tablets were given daily for five to seven days. Fall in the number of mono 


blasts, when it occurred, was usually rapid, and maintenance dosage schedules «1 
2 te 5 mg. per week were usually sufficient. 

Certainly this drug does not seem to us to be any more effective than other 
therapeutic agents employed in the treatment of this disease; however, its low 
incidence of toxicity, ease of administration, and flexibility of dosage schedule seems 
to merit its continued trial in this disease 

Illustrative Case of Monocytic Leukemia (Chart 3)~—-A 66-year-old white saleslady was 
first admitted to the Indiana University Medical Center on June 2, 1951, complaining of weak 
and weight loss of about two years’ duration. Physical examination disclosed 


ness, “anemia,” 
There was no enlarge 


only marked pallor, low-grade fever, and generalized muscular weakness 
ment of liver or spleen, no hypertrophy of gums, no significant lymphadenopathy, and no hemor 
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Chart 3.—Effect of triethylene melamine (7/4) in subactue monocytic leukemia with 
transitory partial hematological remission in a woman aged 66. 


rhagic lesions. The hemogram revealed the following: Hemoglobin was 5.0 gm. Total erythro 
cyte count was 1,890,000 per cubic millimeter. Total leucocyte count was 7,900 per cubi& 
millimeter, with a differential cell count of 12% polymorphonuclear neutrophiles, 4% neutrophilic 
myelocytes, 27% small lymphocytes, 12% mature monocytes, 4% young monocytes, and 41% 
monoblasts. Platelet count was 77,490 per cubic millimeter. Bone marrow examination revealed 
a hyperplasia of nucleated red cells and granulocytes and a heavy infiltration with monoblasts 
The patient was given an initial course of triethylene melamine therapy consisting of 1 mg 
daily for 11 days. On this therapy the total leucocyte count dropped to levels ranging from 
1,350 to 2,150 per cubic millimeter. The percentage of monoblasts in the differential leucocyte 
count dropped to 5 to 10%. Platelet counts rose to levels ranging from 87,800 to 254,000 per 
cubic millimeter, Concomitant with this improvement in hematological status there was definite 
relief of all symptoms. The patient was discharged from the hospital on July 1, 1951, and 
followed in the hematology clinic, where she received maintenance triethylene melamine therapy 
(average of 2 to 3 mg. per week). Her disease was fairly well controlled by triethylene melamine 


therapy for 19 weeks. 
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She was readmitted to the hospital on Nov. 8, 1951, because of leukemic infiltrations inthe 
During this second hospitalization triethylene melamine 


axilla, fever, and rising white cell count 
The vatient died on Dec. 1, 1951, with a 


therapy had no effect on the course of the disease 


pontine hemorrhage extending into the ventricles of the brain 


CHRONIC LYMPHOCYTIC LEUKEMIA 


Chronic lymphocytic leukemia is quite frequently a disease of elderly patients, 


and in these patients it often pursues a relatively benign, slowly progressive course 
(nly a few patients with this disease are referred for therapy. Those that we receive, 
however, are often quite ill. Thus while this series of eight treated patients 1s small, 
it represents an excellent challenge to the effectiveness of triethylene melamine in 


the treatment of this disease. 
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Chart 4.—Effect of triethylene melamine (7/47) in the control of chronic lymphocyti 
leukemia in a man aged 41. Escape of disease process in the face of heavy irradiation therapy 
is illustrated, with subsequent control on maintenance triethylene melamine. 


Hematological FE: ffect.—-Hematological response was satisfactory in six treated 


patients and unsatisfactory in two. In one patient rapid lysis of lymphocytes may 
have played some part in his death. In the other patients there was not only control 
of lymphocytosis but significant improvement in erythrocyte, hemoglobin, and 
platelet levels. 
Lymphadenopathy, splenomegaly, and hepatomegaly 


Control of Tumor Tissue. 
(of the three 


were satisfactorily controlled 
patients in whom these masses were not controlled, one died before the drug might 


in five of the eight patients treated. 


have been expected to be effective. 


Subjective Response.—Subjective complaints were satisfactorily relieved in five 


of eight patients treated with triethylene melamine. 
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Dosage.—Five milligram doses of triethylene melamine given orally to a total 
of 15 mg. was usually necessary in initiating treatment. It was our impression that 


one to two days should be allowed to elapse between successive 5 mg. doses, with 


careful daily peripheral blood studies, as an occasional patient may prove to be 
unusually sensitive to this agent. This 15 mg. dosage might be repeated if after two 
weeks no significant drop in lymphocytes is obtained. Some of these patients have 
required maintenance therapy of 1 to 5 mg. of triethylene melamine per week. 

Illustrative Case of Lymphocytic Leukemia (Chart 4).—A 41-year-old white welder was 
admitted to the Indiana University Medical Center for the first time on June 18, 1951, with the 
chief complaints of soreness in the left upper quadrant of the abdomen of one week’s duration 
and enlarged cervical lymph nodes and weakness of two years’ duration. Physical examination 
mn admission revealed moderately enlarged cervical, submandibular, axillary, and inguinal lymph 
nodes and an enlarged spleen palpable from the costal margin to just above the level of the 
umbilicus. The hemogram on admission was as follows: Hemoglobin was 10.8 gm. Total 
erythrocyte count was 3,800,000 per cubic millimeter. Total leucocyte count was 692,000 per 
cubic millimeter, with a differential cell count of 1% polymorphonuclear neutrophiles and 99% 
small lymphocytes. Platelet count was 319,200 per cubic millimeter. Bone marrow was heavily 
infiltrated with small lymphocytes. The patient was given 2,300 r in air total radiation throug! 
divided ports over a 12-day period. Following this therapy there was marked clinical improve 
ment, with about 75% diminution of lymphadenopathy, marked reduction of spleen size, and 
disappearance of pain. Total leukocyte count dropped to 22,800 per cubic millimeter. The patient 
was discharged from the hospital on July 5, 195] 

On Sept. 15, 1951, total leucocyte count was found to be 73,500 per cubic millimeter, and 
the patient was given 3 me. of radioactive phosphorus (P**). 

The patient was readmitted to the hospital on Dec. 12, 1951, because of increasing cervical 
lymphadenopathy, cough, and hoarseness. Total leucocyte count was 90,650 per cubic millimeter 
A second course of radiation therapy, consisting of a total of 3,900 r in air through three ports 
Was given over a nine-day period. Total leucocyte count dropped to 27,350 per cubic millimeter, 
and there was relief of symptoms. The patient was discharged from the hospital on Dec. 21 
1951. 

On Feb. 12, 1952, because of continuing enlargement of the cervical lymph nodes, recurrence 
of hoarseness, and elevation of the total leucocyte count to 40,400 per cubic millimeter, the 
patient was given triethylene melamine therapy. This consisted of an initial course of 5 mg 
daily for three days, which was repeated in one month. Since then the patient has been on a 
maintenance dose of triethylene melamine of 5 mg. per week. On this maintenance therapy total 
leucocyte count has ranged from 17,600 to 29,800 per cubic millimeter, and the patient has beer 


asymptomatic for the past three months. 


LEUCOLY MPHOSARCOMA 


We employed triethylene melamine for only four patients with leucolympho 
sarcoma, and these were all adults, with ages ranging from 29 to 55 years. We did 
not employ triethylene melamine for infants and children exhibiting this disorder. 
For these four treated patients triethylene melamine could not be considered a satis- 
factory therapeutic agent. 

Hematological E ffect—The only hematological etfect noted was mild to marked 
inhibition of lymphosarcoma cells in the peripheral blood and bone marrow. In no 
instance did we observe any significant reestablishment of erythrocyte or platelet 
levels. 

Control of Twmnor Tissue —Control of lymphadenopathy and splenomegaly did 
not occur in two patients and was minimal in the other two. 
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Subjective Response.—Subjective response was poor, and in only one patient 
was there any control of subjective complaints. 

Dosage.—Vhere was no uniformity of dosage schedule for these four patients 
[t is our opinion that a trial dosage of 1 mg. per day, with careful daily peripheral! 
blood studies, should be tried before employing 5 mg. dosage schedules at frequent 
intervals. 

This disease process was not significantly altered by the use of triethylene 
melamine. 

[Illustrative Case of Leukolymphosarcoma—A 51-year-old white housewife was admitted t 
the Indiana University Medical Center for the first time on Dec. 12, 1951. She complained of 
weakness, weight loss, left upper quadrant abdominal pain, nausea, and fever of about eight 
weeks’ duration. Physical examination revealed marked pallor, fever, retinal hemorrhages 
enlarged cervical lymph nodes, ecchymoses, hepatomegaly, and an enlarged spleen filling the 
entire left upper quadrant of the abdomen, On admission hemoglobin was 5.2 gm.; total erythro 
cyte count was 1,660,000 per cubic millimeter. Total leucocyte count was 10,200 per cubic milli 
meter, with the following differential cell count: 10% polymorphonuclear neutrophiles, 1% 
eisonophiles, 3% neutrophilic “C” myelocytes, 14% small lymphocytes, and 72% lymphosarcoma 
cells. Total platelet count was 11,620 per cubic millimeter. The bone marrow was tightly 
packed, and all normal marrow elements had been largely replaced by sheets of typical lympho 
sarcoma cells. The patient was given 5 mg. of triethylene melamine daily for three days. Four 
days after the institution of triethylene melamine therapy the total leucocyte count dropped below 
1,000 and remained below 1,000 per cubic millimeter throughout the remainder of the patient's 
hospital admission (34 days). Daily fever persisted, and there was only slight subjective 
improvement. There was only minimal shrinkage of spleen and lymph nodes. Anemia remained 
severe and required repeated transfusions. Platelet levels failed to rise significantly, The patient 
was discharged on Jan. 22, 1952 

She was readmitted on Feb. 4, 1952, with an exacerbation of all symptoms. Splenomegaly 
was increased, and a friction rub was audible over the enlarged spleen. It was thought that 
the patient had had a splenic infarction. Total leucocyte count was 7,800 per cubic millimeter 
The only treatment given was supportive. The patient died on Feb. 14, 1952, with a terminal 


intestinal hemorrhage 


ACUTE AND SUBACUTE MYELOGENOUS LEUKEMIA 

It is always difficult to distinguish between acute and subacute myelogenous 
leukemia, and the final decision is on the basis of a qualitative rather than a quanti 
tative cytological alteration. In our opinion, we were dealing with two patients with 
acute and one patient with subacute myelogenous leukemia. In either condition 
satisfactory treatment is a difficult problem, and it was our impression that tri 
ethylene melamine was as effective as any other therapeutic agent presently 
employed, 

Hematological E ffect.— Hematological response, while transitory, was significant 


in two patients, in whom there was not only control of primitive cells but also 


improvement in erythrocyte and hemoglobin levels and maintenance or improve 


ment of platelet levels. In one patient there was no significant hematological 
response, although primitive cells were decreased. 

Control of Splenomegaly.—Splenomegaly was decreased in only one of the three 
patients. 

Subjective Response.—Subjective improvement, though transitory, was gratify 


ing in the three patients treated in this series. 
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PDosaye.—I\n this group of patients we have found it advantageous to adnunister 
1 to 3 my. of triethylene melamine orally at daily intervals, and, in general, the 
higher the level of circulating leucocytes the larger will be the daily dose tolerated. 
Careful daily evaluation of peripheral blood values was employed, with some atten- 
tion being given to the maturity of the circulating granulocytes. It has been our 


impression that when maximal benefit has been obtained these patients should be 


maintained on a weekly dosage schedule of 1 to 5 mg. 

ur experiences lead us to believe that further therapeutic trial of triethylene 
melamine is indicated in this disease entity. 

Illustrative Case of Acute Myelogenous Leukemia—-A 66-year-old white woman was admitted 
to the Indiana University Medical Center on Dec. 4, 1951, complaining of weakness of six 
months’ duration and chills and fever of one month's duration. Physical examination revealed 
fever, marked pallor, a few slightly enlarged supraclavicular lymph nodes, retinal hemorrhages. 
marked cardiomegaly with loud systolic murmurs over the entire precordium, moderate hemato- 
megaly, and enlargement of the spleen to the level of the umbilicus. The hemogram on admission 
was as follows: Hemoglobin was 3.8 gm. Total erythrocyte count was 1,010,000 per cubic 
millimeter. Total leucocyte count was 60,250 per cubic millimeter, with differential cell count 
of 4% polymorphonuclear neutrophiles, 5% cosinophiles, 9% “A” myelocytes, 16% “B” myelo- 
cytes, 7% “CC” myelocytes, 58% myeloblasts, and 19% small lymphocytes. Total platelet count was 
33,850 per cubic millimeter. The bone marrow was tightly packed and heavily infiltrated with 
myeloblasts. Tricthylene melamine therapy was instituted with the initial course consisting of 
5 mg. daily for three days. On the third day of treatment the total leucocyte count dropped 
precipitously to 3,900 per cubic millimeter. Concomitant with this rapid fall of the total leuco- 
cyte count, the patient had a spiking of temperature to 104.5 F., associated with marked weakness 
and collapse. Total leucocyte count drifted down to 1,000 and remained below 1,000 per cubic 
millimeter for 16 days. Differential leucocyte counts showed increased maturation of the granulo- 
cytes, with the myeloblasts decreased to 10 to 15%. Total platelet counts increased to 268,450 
per cubic millimeter. During this 16-day period of hematological remission, the patient was 
afebrile, splenomegaly was reduced, and the patient experienced marked subjective improve- 
ment. On Dec. 26, 1951, the total leucocyte count began rising progressively. Triethylene 
melamine therapy was begun again. Daily doses of 1 mg. were administered for six days, fol- 
lowed by 2 mg. daily for two days, 3 mg. daily for three days, and 5 mg. daily for three days 
Total leucocyte count finally dropped to leucopenic levels, but the percentage of myeloblasts was 
not decreased and fever and splenomegaly were not controlled. On Jan. 18, 1952, the total leuco 
cyte count began rising again, and triethylene melamine therapy was reinstituted, beginning 
with daily doses of 1 mg. and gradually increasing to 5 mg. daily. Total leucocyte count rose 
progressively, reaching a level of 104,500 per cubic millimeter despite triethylene melamine 


therapy. The clinical course was steadily downhill; death occurred on Feb. 5, 1952. 


HEMOLYTIC ANEMIA 
Three patients with hemolytic anemia were treated with triethylene melamine. 
In one patient the hemolytic anemia was secondary to Hodgkin’s disease. In 
another, hemolysis was secondary to a chronic lymphocytic leukemia. In the third, 
a hemolytic anemia developed following a virus pneumonia. Rundles 'f reported a 
patient with secondary hemolytic anemia whose response was similar to that which 
we observed in two of our patients. 
We have summarized in graph form the pertinent data in each of these three 
cases (Charts 2, 5, and 6). 
In spite of its only temporary beneficial effect in two of these patients, triethylene 


melamine would seem to be warranted in certain selected cases of hemolytic anemia. 
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Chart 5.—Effect of triethylene melamine (7/:.\/) in the control of severe hemolytic anemia 
secondary to chronic lymphocytic leukemia in a man aged 72. 
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Cold Agglutinin Titre 


Chart 6.—Effect of triethylene melamine (7/:\/) on cold agglutinin titer in a woman aged 
65 with acquired hemolytic anemia developing three months after a primary atypical pneumonia. 
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LYMPHOSARCOMA 


Two patients with disseminated extramedullary lymphosarcoma were treated 


with triethylene melamine. One was given 5 mg. daily for three days, and this 
course was repeated in seven days. There was marked diminution of lymphadenop 
athy, which was maintained for one month, at the end of which time there was a 
recurrence of supraorbital lymphadenopathy. The patient was given an additional 
15 mg. of triethylene melamine over a period of three days, and again these nodes 
disappeared. He was unfortunately lost to the climic, and no follow-up data a're 
available. 

The other patient had a similar clinical picture. He was given 5 mg. of tri 
ethylene melamine daily for nine days. His disease process remained stationary for 
14 days after completion of triethylene melamine therapy. When exacerbation of his 
disease occurred, he was given a course of nitrogen mustard intravenously (0.5 mg 


per kilogram of body weight over a period of five days). This proved to be equally 


ineffective in controlling his disease process, and he was sent home in a moribund 


condition. 
POLYCYTHEMIA RUBRA VERA 


Other investigators * have reported favorably upon the effects of triethylene 
melamine in the treatment of polycythemia rubra vera. 

We had the opportunity to treat one polycythemic patient with triethylene 
melamine whose disease had previously proved difficult to control with P**. He 
was given 15 mg. of triethylene melamine over a period of three days. This course 
was repeated four times, at monthly intervals. He had no untoward reactions, and 


we noted no evidence of improvement. 


MISCELLANEOUS CONDITIONS 


We treated one patient with sarcoidosis with 5 mg. of triethylene melamine daily 
for six days. Weight gain and diminution of skin lesions were not noted until tw 
additional similar courses had been given. A patient with Ewing’s sarcoma with 
metastases was given 5 mg. of triethylene melamine daily for six days. A patient 
with a widely disseminated fibrosarcoma was treated with 40 mg. of triethylene 
melamine in 14 days, and a patient with malignant melanoma with bone metastases 
was given 5 mg. of triethylene melamine weekly for three weeks. 

In none of these cases was any significant therapeutic benefit observed, although 
there was noted slight diminution in pulmonary metastases in the patient with 
Ewing's sarcoma, and the patient with malignant melanoma noted some decreass 


in the pain from her bony metastases. 


CONCLUSIONS 

In these 75 cases we have formulated some opinion as to the relative effective- 
ness of triethylene melamine in the treatment of various disease entities. 

We are presently of the opinion that triethylene melamine is most effective in 
the management of chronic myelogenous leukemia. It also shows much promise 
SS 

2. (a) Erf, L. A.: Conference on Triethylene Melamine: TEM Therapy at Jefferson Hos 
pital, Acta hemat. 8:118-119, 1952. (b) Rosenthal, N., and Rosenthal, R. L.: Treatment of 
Polycythemia Vera with Triethylene Melamine: Summary of 30 Cases, A. M. A. Arch. Int 
Med. 90:379-388, 1952. (c) Silverberg..e (d) Rundles.'t 
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in the treatment of chronic lymphocytic leukemia, proving effective, at times, in 
cases in which the disease was unsatisfactorily controlled with radiation therapy. 

Our results with triethylene melamine in the therapy of Hodgkin's disease were 
not as favorable as those reported by other authors,’ although it should be empha- 


sized that in all our patients there was widespread dissemination and considerable 


activity of the disease. Employment of this therapy in more benign types of 
Hodgkin’s disease might yield more favorable results. 

We are quite interested in the effect of triethylene melamine on secondary 
hemolytic anemia and feel that further trial in this disease process is merited. 

We observed no striking benefit in acute monocytic or subacute and acute 
myelogenous leukemia, but we are of the opinion that triethylene melamine is as 
effective as any therapeutic agent presently being used. 

We found triethylene melamine to be of no significant benefit in the patients 
we treated who had leucolymphosarcoma, fibrosarcoma, malignant melanoma, 
Ewing’s tumor, and sarcoidosis. Additional clinicai experience might modify our 
impressions of the results in any one of these disease entities. Other investigators ” 
have found triethylene melamine to be effective in the treatment of polycythemia 
rubra vera. In the usual polyeythemic patient, however, we have been quite satistied 
with radioactive phosphorus (P**) as a method of treatment. We had hoped that 
triethylene melamine might prove to be effective in the treatment of those poly- 
cythemic patients whose disease could not be satisfactorily controlled with P*. 
In the single patient with polycythemia rubra vera, in whom this situation prevailed, 
triethylene melamine also proved ineffective. This was similarly observed in larger 
series by others.**-” 

Our experiences with extramedullary lymphosarcoma are too equivocal to 
warrant any conclusions at this time. 

We are unable to recommend any hard and fast rules as to dosage schedule. 
Certain generalizations, however, seem to be warranted from our experience with 
this drug. 

The largest doses are tolerated by those patients with chronic myelogenous 
leukemia. In this group of patients a daily oral dose of 5 mg. is given until the total 
leucocyte count is reduced to a level below 15,000 per cubic millimeter. These 
patients thereafter require a maintenance dose which varies from 5 mg. in five weeks 
to 5 mg. four times a week. 

In those patients with malignant lymphomas and chronic lymphocytic leukemia 
a course of 15 mg. of triethylene melamine given over a period of three to six days 
may be administered. This can be repeated at 14- to 28-day intervals until remission 
is obtained or hypoplasia of the bone marrow precludes further trial of this agent. 
For some patients with chronic lymphocytic leukemia it seems to us to be advan- 
tageous to employ maintenance therapy of approximately 5 mg. of triethylene 
melamine per week. 

In those patients with acute leukemias daily administration of 1 to 3 mg. of 
triethylene melamine should be employed until satisfactory control of proliferating 
white cells is obtained. These patients ordinarily will require maintenance therapy 
which will vary from 1 to 5 mg. per week. 
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It follows that in those patients taking large or frequent doses or in those with 
acute leukemias more frequent evaluation of peripheral blood and bone marrow will 
need be employed. 

To all our patients we administered the drug orally at least an hour before 
ingestion of any food substance. When this instruction was not followed, the drug 
was much less effective. 

Severe toxic reactions were encountered in only 10 patients. Mild toxic reactions 
consisting principally of anorexia and mild nausea with occasional vomiting were 
encountered in 20 patients. These reactions were often transitory and presented no 


problem in the management of these patients. Forty-five patients experienced no 


toxic reactions of any sort. 

The severe toxic reactions consisted of marked nausea and vomiting, neces- 
sitating cessation of therapy, in three patients and profound and_ occasionally 
prolonged leucopenia in seven patients. In two of the latter, pituitary adreno- 
corticotropic hormone or cortisone appeared to have had some effect in hastening 
the restoration of normal leucocyte levels. In one patient with acute myelogenous 
leukemia, after a precipitous fall in the total leucocyte count which occurred during 
the administration of 15 mg. of triethylene melamine over a three-day period, 
shaking chills and high spiking fever were observed. This reaction was attributed 
to rapid lysis of blast cells and might be considered a toxic reaction to triethylene 
melamine, 

Triethylene melamine has some disadvantages, in our experience. We are of the 
opinion that until more data are available the drug should not be given without 
frequent and accurate evaluation of peripheral blood levels, which should include 
quantitation of the circulating platelet levels. This should be supplemented with 
accasional examination of the bone marrow in any case of doubt as to whether the 
drug should be increased or decreased. 

In our experience triethylene melamine was not as effective as radiation therapy 
in controlling splenomegaly, and for this reason it occasionally required supplemen- 
tation with high voltage deep radiation therapy. This disadvantage is shared by 
other chemotherapeutic agents used in the treatment of blood dyscrasias and 
malignant lymphomas. 

In our experience triethylene melamine proved ineffective in controlling those 
malignant diseases which did not arise in the reticuloendothelial system. 

In general, while triethylene melamine does not displace or replace any other 
agents presently used in the treatment of blood dyscrasias and malignant lympho- 
mas, it is a valuable adjunctive form of therapy. Most advantageous is its ease 
of administration and flexibility of dosage schedule. It would be a particularly 
valuable agent where satisfactory radiation therapy is difficult to obtain. 


SUMMARY 
Seventy-seven disease entities in 75 patients were treated with orally adminis- 
tered triethylene melamine. 
Chronic myelogenous leukemia and chronic lymphocytic leukemia were the 
disease entities most effectively controlled by this agent. 
Secondary hemolytic anemias were temporarily controlled with triethylene 
melamine therapy in two patients, and further clinical trial seems indicated. 
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In some cases of subacute myelogenous and monocytic leukemias transitory 


subjective improvement and partial hematological remissions were observed. 


No significant hematological response was observed in four adults with leuco- 
lymphosarcoma. 

In widely disseminated advanced Hodgkin's disease therapeutic benefits with 
triethylene melamine were not as gratifying as those reported by others. 

No significant benefits were observed in a small miscellaneous group of diseases 
which included extramedullary lymphosarcoma, fibrosarcoma, Ewing's tumor, malig 
nant melanoma, sarcoidosis, and polyeythemia rubra vera resistant to radioactive 
phosphorus. 

Dosage schedules varied widely according to the disease and are described in 
detail. 

Toxic reactions were minimal and consisted pricipally of anorexia, nausea, and 
vomiting. Excessive depression of the hematopoietic system occurred in) seven 
patients, 

Triethylene melamine was found to be a valuable adjunctive therapy in the 


treatment of some diseases of the reticuloendothelial system. 





EFFECT OF DIPHENHYDRAMINE (BENADRYL*) ON SIDE-REACTIONS 
IN INTRAVENOUS UROGRAPHY 


SOLOMON R. BERSACK, M.D. 
AND 


THOMAS E£. WHITAKER Jr., M.D. 
WASHINGTON, D. C 


LTHOUGH iodopyracet (diodrast™) is the most commonly employed contrast 
material for intravenous urography, it has many undesirable reactions. The 
majority of these are not serious and are of brief duration, such as flushing, nausea, 
sneezing, and urticaria. COccosionally, however, one encounters reactions of a graver 
nature, and with the extensive use of this contrast material over many years several 
anaphylactoid deaths directly attributable to its intravenous injection have been 
recorded in the literature.’ 

Many authors believe that a fair proportion of the side-reactions have an allergic 
basis. In the light of present trends to incriminate histaniine as the means by which 
allergic phenomena are mediated, a study was undertaken to determine the effect of 
administering an antihistaminic just prior to the injection of iodopyracet. 


PROCEDURES AND RESULTS 
The first series comprises 200 patients who were referred for intravenous 
urography. A detailed personal and family history with regard to allergy was taken 


prior to the examination. The ocular test for sensitivity was then performed. To 


alternate patients, 20 mg. of diphenhydramine hydrochloride (benadryl hydro 
chloride® ) was given intravenously, followed immediately by 30 cc. of 35% iodo- 
pyracet solution administered intravenously over a five-minute period, The patients 
were personally observed for the occurrence of immediate side-reactions as well as 
for possible delayed manifestations. 

In the control group of 100, in which diphenhydramine was not used, 25 patients 
had reactions to iodopyracet. None of these reactions was severe enough to require 
medication, and certainly none could be placed in the category of alarming symp- 
toms. These side-reactions are listed in ‘Table 1 and are separated into allergic and 
nonallergic manifestations. The allergic history of each one of the reactors and the 
results of their eye tests are included in the Table. 

caitlin 

From the Department of Radiology, Mount Alto Veterans Hospital. 

Published with the permission of the Chief Medical Director, Department of Medicine and 
Surgery, Veterans Administration, who assumes no responsibility for the opinions expressed or 
conclusions drawn by the authors. 

1. (a) von Braunbehrens, H.: Allergic Reactions in Intravenous Pyelography, Miinchen. 
med. Wehnschr. 87:1203-1207, 1940. (b) Pendergrass, E. P.; Chamberlin, G. W.; Godfrey, 
E. W., and Burdick, E. D.: A Survey of Deaths and Unfavorable Sequelae Following the 
Administration of Contrast Media, Am. J. Roentgenol. 48:741-762, 1942. 
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Of the 100 patients who received premedication with diphenhydramine, && 
showed no reaction other than a mild warmth. The allergic histories, results of the 
eve tests, and types of manifestation of the 12 reactors, are listed in Table 2. Of 
these 12, 2 exhibited allergic symptoms of sufficient severity to require the adminis 
tration of epinephrine. The first patient had a personal history of mild asthma, After 
only 5 cc. of iodopyracet had been given a wheezing type of breathing and a choking 
sensation developed. The second patient gave a history of childhood allergy and ot 
hives. His eye test was positive. A sensation of choking developed, and the injection 
was discontinued after only 15 cc. had been given. Both patients responded 


promptly to the subcutaneous injection of 0.5 ce. epinephrine. 
TasLe 1.—Patients with Systemic Reactions to lodopyracet in Control Group of One Hundred 


Reactions 


Patients Allergic Nonallergic History of Allergy 
W.H Nausea 0 
DD eye Nausea with retching 

R ey yTy Vomiting Hives once (etiology 


J Vomiting 
H Vomiting 

Nausea, vomiting 

Vomiting 

Nausea 

awe Hay fever (ragweed) 

Sensation of weakness Hay fever sed 
Vomiting 0 
Hives (penicillin) 


Nausea 


Vomiting 
Tachycardia, flushing 
ing 

Vomiting 

Nausea 

Nausea, vomiting 

Nausea 

- vials Nausea Sneezing (agent?) 

Burnipg around mouth 0 
Urticaria of face, back, 0 
chest, forehead 
Sneezing, thick lip ; : Huy fever 
Numbness ip arm at 0 
injection site 


a Type | conjunctival reaction of Areher and Harris.'4 


* The figure | signifies 


rhe allergic personal or family histories and the eye test readings of those 


patients who showed no reaction to iodopyracet are recorded in ‘Table 3; 11 such 


patients were found among the 74 who did not receive diphenhydramine and 1] 
among 88 nonreactors who did get diphenhydramine. 

Nine patients who had previously had reactions to iodopyracet were found in 
the control group. Their allergic histories, the readings of their eye tests, and the 
reactions of three of them to the repeat intravenous injections of 1odopyracet are 
recorded in Table 4. Table 5 contains the corresponding data for the eight patients 
in the diphenhydramine group who had previously had reactions to iodopyracet. 
Two of these again had allergic manifestations on intravenous iodopyracet 


urography. 
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TABLI 


Patient» 


c 
J 


* The figure | signifies a Type | conjunctival reaction of 


Patient 


* The figure 


Patient 


R 


\ 


M 
I, 


M. 
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?—Patients with Systemic Reactions to lodopyracet Among One Hundred Who Had 


Received Diphenhydramine 


Reactions 


Allergic 


Hives 


Transient itching 


Asthma (epinephrine) 


Choking (epinephrine) 


ABLE. 3.—Patients with Allergi 


Control Group of 100 


Reaction 


Rash (sulfonamide) 

Hay fever (ragweed) 

Father has asthma 

Urticaria (cause) 

Hives: mother, sister have 
asthina 

Sneezing (feathers); mother 
has asthina 


Hives (tuna fish) 
Girandfather had asthina 
Hives 

Hives 

Asthma, mild 


Pasie 4. 


I signifies a Type I renetion 


Nonallergic 


Flushing 

Vomiting 
Transitory shoulder 
pain 

Fainting 

Flushing 


Flushing, shoulder 
pain 

Nausea, brief sweating 
Transient neck pain 
Shoulder pain 
Transient dizziness 


Areher 


History of Allergy 


Hives to iodopyracet 
previously 


Hives to jodopyracet 
previously 
Not done 


0 


\sthma 
Hives 


vo 

Childhood asthma, hives 
i 

Family history of asthma 


and Harris." 


History But No Systemic Reaction to lodopyracet 


Diphenhydramine Group of 100 


atient 


‘oO 


Eye 


Reaction Test* 


Rash (penicillin) Retused 

Cousin had asthma 

Asthma 

Hives (acetylsalicylic 
acid, codeine) 

Hay fever; aunt has 
asthma 

Father has hay fever 


Son allergie to sulfonamides 


Rash (penicillin) 

Father has hay fever 
(hronie eezema 

Family history of asthma 


and the figure Il a Type il reaction of Archer and Harris.'4 


Patients with Previous Reactions to lodopyracet Who Did Not Receive 


Diphenhydramine on Present Examination 


Previous Reaction 


Nausea 


Urticarial wheal at 
site of previous 
skin test 


Hives 

Vomiting 
Flushing, nausea 
Nausea 

Nausea 

Nausea 

Nausea 


Present Reaction 


Nausea, vomiting 


Urticaria of face, 
torehead, back 


Weakness 
None 
None 
None 
None 
None 
None 


Allergic History 


0 
0 


(Asthma?) 

Cousin has asthma 
0 

Hives 
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The second series comprises the following additional small groups : 

1. Premedication with Pentobarbital Sodium (Nembutal Sodium™ )—Undiluted 
pentobarbital sodium was injected intravenously and was followed by administration 
of iodopyracet through the same needle. The first 13 patients received 2 cc. of pento- 
barbital sodium (containing 123 grains [100 mg.|). Only two had reactions to the 
iodopyracet. One patient felt nauseated; the other experienced the sensation of 
flushing. Because of the marked somnolent effects, which in some cases lasted two 
to three hours, the dose of pentobarbital sodium was then reduced by one-half. The 
next 28 patients received | cc. (containing 4/5 grain [50 mg.]). Of 16 side-reac 
tions in this group, 11 consisted of nausea, vomiting, or both. 

2. Rapid Injection.—Ot 12 patients to whom the iodopyracet was administered 
rapidly (one-minute injection time), 7 had nausea, vomiting, or burning in the 
throat. 

3. Slow Injection.—Only one allergic reaction (itching hives) was encountered 


among 10 patients whose iodopyracet injection time was prolonged to 15 minutes. 


Tasie 5.—Pattents with Previous Reactions to lodopyracet Who Were Given Diphenhydramine 
on Present Examination 


Patient Previous Reaction Present Reaction Allergic History Eye Test* 
Hives Hives 0 0 
Skin rash Transient itehing 0 0 
Vomiting None 0 
Flushing None 0 
Nausea None 0 
Choking, vomiting None I 
Nausea None ) 0 
Nausea None 0 


‘The figure I signifles a Type I conjunctival reaetion of Areher and Harris. 


Of 20 patients with an iodopyracet injection time of 10 minutes, 2 showed mild 
reactions, i. e., desire to sneeze in one and brief nausea in the other. The urograms 
were readable even with the prolonged injection time. 


ANALYSIS 


Personal observation of the side-reactions to iodopyracet forces one to the 
assumption that certain of these manifestations are definitely of an allergic nature 
experimental proof of a true anaphylactic reaction, mediated by an antigen-antibody 
mechanism, however, 1s lacking. (sordon and associates * found no evidence of 
allergic sensitization in dogs which received two injections of iodopyracet several 


weeks apart. Similarly negative results were obtained in the reported rare instances 


of passive transfer tests (Prausnitz-Kustner reaction) attempted in humans. 


In order to evaluate critically the data presented one must consider separately 
the three relevant major actions of diphenhydramine, namely as antihistaminic, as 
antiemetic, and as anesthetic. 

ae 

2. Gordon, A. J.; Brahms, S. A.; Megibow, S. J., and Sussman, M. L.: An Experimental 
Study of the Cardiovascular Effects of Diodrast, Am. J. Roentgenol. 64:819-830, 1950. 

3. Naterman, H. L., and Robins, S. A.: Cutaneous Test with Diodrast to Predict Allergic 
Systemic Reactions from Diodrast Given Intravenously, J. A. M. A. 119:491-493, 1942. 
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True anaphylaxis in the guinea pig and dog was found by Wells and co-workers 
to be intimately connected with the release and action of histamine. Since diphenhy- 
dramine was shown to inhibit the action of histamine on the bronchi and ileum of 
the guinea pig, these authors proceeded to demonstrate in dogs the prevention of 
fatalities by diphenhydramine against fatal doses of histamine, as well as against 
horse serum in sensitized animals. Though deaths were prevented, most animals 
experienced vasodepression, with blood pressure decrease to shock levels of varying 
degree of severity and duration. These authors therefore concluded that even if one 
were to assume histamine to be the sole toxic factor in anaphylaxis in the dog, 
diphenhydramine would not be expected completely to abolish the anaphylactic 
manifestations, since they had shown that maximally effective doses of this drug do 
not completely eliminate the actions of injected histamine. 

(ur results in the group who received diphenhydramine are consistent with the 
experimental findings of Wells and associates. The definitely severer allergic reac- 
tions were not eliminated. Most writers® agree that urticaria, itching, rhinitis, 
sneezing, conjunctivitis, lacrimation, angioneurotic edema, edema of eyelids or face, 
wheezing, difficulty in breathing, respiratory arrest, and shock are to be placed in 
the anaphylactoid category. Table 2 shows that these reactions occurred only slightly 
less frequently in the diphenhydramine group (4%) than in the control group 
(6%). In view of the fact that Table 2 happens to include two asthmatics who 
exhibited severe reactions, the over-all moderate amelioration of the allergic symp- 
toms by diphenhydramine might be somewhat masked. The two reactors in Table 5 
manifested a lesser degree of the same allergic symptoms on the repeat examination, 
at which time diphenhydramine was given, in comparison with the severity of the 
reactions at the previous iodopyracet injection. Conversely, Patient G. G. (Table 4) 
had a single wheal at the site of the intradermal test during the first examination, 
when diphenhydramine was administered. On repeat urography without diphenhy- 
dramine, urticaria developed over the face, forehead, back, and chest. Furthermore, 
the small dose employed by us (only 20 mg.) might account for the slight effect 
observed. In animal experiments much larger intravenous doses were found neces- 


sary. In guinea pigs® 3 mg. per kilogram was required to protect 7 out of 10 


animals against anaphylactic shock, though smaller doses (0.025 to 1.5 mg. per 
kilogram) were sufficient against histamine shock.’ Among dogs,* 10 mg. per kilo- 
gram protected against fatalities in animals sensitized against horse serum but did 
not prevent vasodepression and fall in blood pressure to shock level. The clinical 
experience of McGavack and Boyd * demonstrated that one could not predict which 
patients with angioneurotic edema and bronchial asthma would respond to diphen- 
hydramine and to what dose or in what degree. Iodopyracet appears to be a weak 
agent in producing its anaphylactoid reaction, and much larger doses are required 


ra 


4. Wells, J. A.; Morris, H. C., and Dragstedt, C. A.: Modification of Anaphylaxis by 
Benadryl, Proc. Soc. Exper. Biol. & Med. 61:104-106, 1946. 

5. Robins, S. A.: Hypersensitivity to Diodrast as Determined by Skin Tests, Am. J. 
Roentgenol. 48:766-769, 1942. Footnote 1. 

6. Feinberg, S. M.; Malkiel, S., and Feinberg, A. R.: The Antihistamines: Their Clinical 
Application, Chicago, The Year Book Publishers, Inc., 1959. 

7. Loew, E. R.: Antihistamine Agents in Allergy: The Pharmacology of Benadryl and the 
Specificity of Antihistamine Drugs, Ann. New York Acad. Sc. 50:1142-1160, 1950. 

8. McGavack, T. H.; Elias, H., and Boyd, L. J.: Some Pharmacological and Clinical 
Experiences with Benadryl, Am. J. M. Sc. 218:418-434, 1947. 
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in contrast to the minute quantities of the usual antigens which produce true 
anaphylaxis. Only one of the reported fatalities occurred after the injection of 3 cx 
of 1odopyracet *; all the other persons who died received larger amounts. It is 
therefore possible that doses of diphenhydramine intermediate between those 
employed by us and those effective in animals might produce more significant 
protective results. 

\mong the side-reactions to iodopyracet which are not detinitely allergic, nausea 
and vomiting are by far the most frequent. As can be seen from Tables 1 and 2 
diphenhydramine diminished the frequency of these manifestations from 17% in the 
control group to 2% in the treated group, These results apparently depend upon the 
specific antiemetic action of diphenhydramine. Chen and Ensor '’ found that 10 t 
20 mg. per kilogram of diphenhydramine hydrochloride given orally inhibits 
apomorphine-induced vomiting in dogs. They speculated that diphenhydramine 
might possibly act directly upon and depress the vomiting center or its associated 
pathways. 

The premedication with pentobarbital sodium was started with the intention oi 
determining which side-reactions of iodopyracet might be suppressed by the anesthetic 
action of diphenhydramine. In administering pentobarbital sodium, 123 grains was 
found to produce too deep a somnolence: O.S grain resulted in less drowsiness but 
In a greater amount than is produced by injections of 20 mg. of diphenhydramine 
Besides, this dose produced side-reactions apparently attributable to the pento 
barbital sodium itself. Study of this group was therefore not pursued further. A study 
relevant to the distinctness of the antihistaminic and anesthetic effects of diphenhy 
dramine was carried out by Code and fis associates.'' They interpreted their 
evidence as indicating that the inhibition of the histamine reaction in human skin by 
diphenhydramine was not directly dependent upon local anesthesia 

The slow-injection group demonstrated that those side-reactions to iodopy racet 
which depend upon the chemical drug action and upon venospasm can be practically 
eliminated. Braunbehrens ™ stated that “all pain and tear reactions, inclusive ot 
slight nausea, pallor, sweating, cold, pain in shoulder and arm, are seen more seldom 
with slow and more often with rapid injections.” Schneidrzik,'? who in 31 patients 
used a 10-second injection time, met with “possibly more stormy side-reactions.” 
Che most frequent of these consisted of various degrees of nausea, which occurred 


in two-thirds of the patients. We had a similar experience with our rapid-injection 


group, in which 7 of 12 manifested nausea, vomiting, or burning in the throat. 


According to the criteria of Archer and Harris '* in the reading of the conjune- 
tival tests, the vast majority of our eye tests were negative. In common with other 


a 
9. Dolan, L. P.: Allergic Death Due to Intravenous Use of Diodrast: Suggestions for 


Possible Prevention, J. A. M. A. 114:138-139, 1940 

10. Chen, G., and Ensor, C. R.: The Influence of Benadryl on Apomorphine-Induced Emesis 
in Dogs, J. Pharmacol. & Exper. Therap. 98: 245-250, 1950 

11. Code, C. F.; Keating, J. U., and Leavitt, M. D., Jr.: Antihistamine Agents in Allergy 
[he Mode of Action of Antihistaminic Agents in the Skin, Ann. New York Acad. Sc. 50:1177- 
1185, 1950 

12. Schneidrzik, W. E. J.: Excretory Urography, Zentralbl. Chir. 74:459-467, 1949 

13. Archer, V. W., and Harris, I. D.: An Ocular Test for Sensitivity to Diodrast Prior to 
Intravenous Uregraphy, Am. J. Roentgenol. 48:763-765, 1942. 
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anaphylactoid agents,'* iodopyracet will induce its severest response by intravenous 
administration. ‘Therefore. short of using a preliminary intravenous trial dose, one 
cannot expect the intradermal, oral.” or ocular test to be an accurate indicator as to 
what will happen when the full dose is given intravenously. On the negative side, 
we may emphasize with Singer '* that no severe generalized allergic reactions 
vccurred in those of our 200 patients in whom the conjunctival test was negative. 
The two patients who had a choking reaction did have positive eye tests. 

As Tables 1 and 2 indicate, the allergic reactions occurred more frequently in 
patients with an allergic background, especially a personal history of allergy. Several 
of these patients even reacted with the same shock organ mentioned in their his- 
tories. The patients with a history of hives reacted with skin phenomena upon 
injection of iodopyracet, and the patients with a history of asthma experienced 
dyspnea or choking. Since alarming hypersensitivity manifestations might be 
encountered in asthmatic patients, one is justified in considering a personal history 
of severe asthma as a definite contraindication to intravenous lodopyracet urography. 
The patients with personal histories of milder asthma, with family histories of 
asthma, or with background allergies other than asthma might very well be subjected 
to the ocular test plus a preliminary trial of 0.5 cc. of iodopyracet given intra- 
venously at least five minutes before the full dose is injected. 

The statistics which Braunbehrens ' collected in 1940 indicated a fatality rate 
of one in 50,000 injections of iodopyracet. The data gathered by Pendergrass and 
associates '” in 1942 showed a comparable figure. If one were to leave out their 16 
delayed deaths—mostly due to overburdening of an already deficient renal capacity 

then only 10 immediate deaths for 661,800 injections remained. These figures 
amounted to one presumably allergic death for 66,000 injections. In addition, they 


were able to collect 132 severe but nonfatal reactions attributed to hypersensitivity, 


1. ¢., one in 5,000 injections. These figures testify that iodopyracet is as safe as many 
other drugs in the medical armamentarium. One might further increase this sig- 
nificantly safe record by eliminating from intravenous urography patients with 
severe renal impairment and persons with severe asthma and by using the ocular 
test plus a preliminary 0.5 cc. intravenous injection of iodopyracet in the case of 
other allergies. 

After our study had been initiated we came across the following two relevant 
articles. Crepea and associates '* in 1949 reported the failure of antihistaminic drugs 
to inhibit reactions to iodopyracet. They gave 100 mg. of tripelennamine hydro- 
chloride (pyribenzamine hydrochloride” ) or 50 mg. of prophenpyridamine (trime- 
ton®) by mouth one hour prior to injection. In 1950 Olsson '? published his results 
with 20 mg. of diphenhydramine hydrochloride given intravenously. Our findings 


are in close agreement with his data. 


14. Hanzlik, P. J.: Blood and Tissue Changes in Anaphylactoid Reactions, California & 
West. Med. 23:161-164, 1925 

15. Singer, A. G., Jr.: Comparison of Intradermal and Ocular Methods of Testing for 
Sensitivity to Diodrast, Am. J. Roentgenol. 59:727-730, 1948. 

16. Crepea, S. B.; Allanson, J. C., and DelLambre, L.: Failure of Antihistaminic Drugs to 
Inhibit Diodrast Reactions, New York J. Med. 49:2556-2558, 1949 

17. Olsson, O.: Antihistaminic Drugs for Inhibiting Untoward Reactions to Injections ot 
Contrast Medium, Acta radiol. 35:65-70, 1951. 
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SUMMARY AND CONCLUSIONS 

One hundred patients were given 20 mg. of the antihistaminic diphenhydramine 
hydrochloride (benadryl hydrochloride® ) tatravenously just prior to the injection 
of 30 ce. of iodopyracet for intravenous urography. This small dose of diphenhy 
dramine did not eliminate the definitely allergic moiety of side-reactions to 10do 
pyracet. The antihistaminic effects of diphenhydramine were evidenced by only a 


suggestive slight amelioration in their severity and by a slight decrease in their 
frequency, from 6% in the 100 control patients to 4% in the diphenhydramine 


group. 

The ettect of diphenhydramine was much more pronounced on those side 
reactions to iodopyracet which are not definitely of an allergic nature. The specific 
antiemetic action of diphenhydramine diminished the incidence of nausea and 
vomiting from 17% in the control group to 2% in the treated group. 

Rapid injection of the 1odopyracet increased and slow injection decreased those 
side-reactions which depend upon the chemical drug action and upon venospasm. 

Patients whose ocular tests were negative were in the majority and no severe, 
alarming reactions occurred among them. The two patients who had a choking 
reaction did have positive eye tests. 

Side-reactions to iodopyracet in the allergic category occurred more frequently 
In patients with an allergic background. A personal history of severe asthma ts a 
detinite contraindication to the use of iodopyracet. 

Because of the mildness and innocuousness of the general run of side-reactions 
to iodopyracet, the routine use of diphenhydramine is not warranted either for the 
antiemetic or for the antihistaminic properties of this drug. It remains problematic 
whether larger doses of diphenhydramine would prevent severe anaphylactoid 
reactions in allergic persons and whether such doses would be tolerated by the 


patients. 





SACCULAR ANEURYSMS OF THE ABDOMINAL AORTA 


Report of Three Cases and Review 


1. McLEAN BAIRD, M.B., M.R.C.P. 
SHEFFIELD, ENGLAND 


ACCULAR aneurysms of the abnormal aorta occur infrequently and when they 

do, they are difficult to distinguish in diagnosis from such conditions as car 
cinoma of the stomach and hydronephrosis. ‘Three cases are described in this paper 
of saccular abdominal aneurysms with unusual manifestations. The first one closely 
simulated a bleeding peptic ulcer ; the second one caused renal failure, and the third 
was recognizable clinically as a ruptured abdominal aneurysm, although an electro 
cardiogram suggested an anterior coronary occlusion. 

The incidence varies in the recorded series of cases of this condition. Osler ! 
(1905) reported only 16 cases among 1,800 ward admissions at Johns Hopkins 
Hospital. Bryant * (1903), in a review of the autopsy material at Guy’s Hospital 
for 50 years, found 325 aneurysms of the abdominal aorta. Earlier writers, Nixon ° 
(1911), and even some recent authors (Kampmeier,* 1944; Scott,’ 1944; Pratt 
Thomas,® 1944) stress syphilis as the predominant etiological factor. Estes? (1950) 
found that in 97 out of 102 cases the abdominal aneurysm was due to arterio- 
sclerosis, and Blakemore * (1947) reported that 26 out of 32 abdominal aneurysms 
were caused by arteriosclerosis. The three cases reported here occurred in the age 
group in which arteriosclerosis is common, and in all these cases considerable and 


widespread arteriosclerosis was present. 


REPORT OF CASES 


Case 1.—A man 67 years of age was admitted as an emergency patient, having suddenly 
experienced a sensation of weakness and sweating, which was followed by melena. He gave a 
history of several months of vague aching epigastric pains not related to meals, and he had lost 


his appetite and some weight. On examination he was found to be pale, in moderate shock, witl 


a 
From The Royal Infirmary, Sheffield, England, Senior Medical Registrar 
Dr. H. P. Brody and Dr. T. E. Gumpert gave permission to record these cases, and the 
Pathological and Photographic departments of the United Sheffield Hospitals cooperated in the 
study. 
1. Osler, W.: Lancet 2:1089, 1905 
2, Bryant, J. H.: Clin. J. Lond. 23:71, 1903 
Nixon, J. A.: St. Bartholomew's Hosp. Rep. 47:43, 1911. 
Kampmeier, R. H.: Am. J. M. Sc. 192:97, 1936. 
. Scott, V.: Am. J. Syph. 28:682, 1944 
. Pratt-Thomas, H. R.: Am. J. Clin. Path. 14:405, 1944 
7. Estes, J. E.: Circulation 2: 258, 1950 
Blakemore, A. H.: Ann. Surg. 126:195, 1947. 
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there was an expansile pulsatile mass in the epigastrium. The femoral pulses 


BAIRD 


low blood pressure ; 
were markedly unequal. There was a good response to blood transfusion, but the stools remained 
black for some days. The patient’s subsequent improvement was marred only by the persistence 


t abdominal pain, and quite suddenly, three weeks after admission, he died ot acute peripkera! 


circulatory failure. The electrocardiogram taken at the time of admission was interpreted 


showing the presence of an old posterior coronary infarct 


Fig. 1 (Case 1).—Saccular aneurysm with organized thrombus and surrounding ret 


peritoneal hematoma 


At autopsy there was found an aneurysm of the abdominal aorta just above the bifurcation 


about 4 cm. in diameter, filled with partially organized thrombus. The aneurysm had perforated 
, surrounded by 
area in the 


ileum through a necrotic 


into the retroperitoneal space and had formed a hematoma, about 8 by 4 by 4 em 
extensive fibrosis. The aneurysm communicated with the 

tract, except the descending colon and rectum 
vessels showed 


idherent intestinal wall 


The gastrointestinal 
contained a large quantity of partially clotted bloo 


1. The aorta and coronary 


extensive atheromatous changes 
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The melena on admission was probably due to the initial rupture of the atheromatous 
aneurysm into the already adherent ileum, a larger rupture being responsible for the patients 
death. (The degree of fibrosis around the aneurysm suggested that it had ruptured several weeks 


previously.) 


Rupture of an aneurysm of the abdominal aorta into the gastroimtestinal tract 


is a comparatively rare event. The first deseriptions of this condition were made 
by Salmon” (1843) and by Bernacchi!’ (1891), who described a patient who had 
heen cognizant of an enlarging abdominal mass for many years and, who after con 
valescing from pneumonia, awakened from a sleep and had a fatal hematemesis 
Rottino (1943) in a classic review could find only 31 cases, in the majority ot 
which the aneurysm ruptured into the third portion of the duodenum. Hunt and 
Weller (1946) added nine cases, and Coggeshall and Genovese '' (1950) reported 
another eight cases. Since then a few more cases have come to light. Hausmann 
(1943) reports the case of a woman who was admitted with a rectal hemorrhage 
and was found to have a rupture of an aneurysm into the jejunum. Subsequent 
case reports were given by Edgar Morison '* (1944), Boroda |! (1944), Balakian 
and his associates '° (1950), Finestone ' (1949), and Barrett '* (1949), bringing 
the total number of recorded cases to 55, 

The initial manifestations in the case presented here suggested a bleeding peptic 
ulcer or neoplasm until a pulsatile abdominal mass was found on examination. ‘The 
rupture of the aneurysm was found at autopsy to be into the jejunum, and_ the 
aneurysm had been “leaking” for some weeks prior to its eventual and catastrophi 
rupture 

The following case illustrates the pressure effect of a saccular aneurysm, and it 1s 
noteworthy that death was due to renal failure rather than to rupture in this instance 
Cast 2.— The patient, a man aged 73, was first seen in the outpatient department on Sept. 28 
1950, with a history of five weeks of pain in the lower part of the back and a bout of vomiting 
with occasionally blood-streaked vomitus, which had occurred a week previously. A barium meal 
showed considerable gastric residue and a duodenal ulcer. The patient was admitted on Nov. 13, 
1950. He had kept on a diet since his attendance in the outpatient department, but the pain had 
become severe enough to confine him to bed, and four days prior to admission he had a melena 
and the day before admission became comatose. At the time of examination he was comatose, 
pale, and dehydrated and appeared uremic, with furred tongue and deep respirations. The blood 
pressure was &@) systolic, and nothing abnormal was found in examination of the heart except a 
tachycardia (rate 100 per minute). In the abdomen there was a round pulsatile swelling in the 
right hypochondrium. The blood urea was 144 mg. per 100 cc., and a roentgenogram of the 
abdomen showed calcification and the tortuosity of the abdominal aorta. The patient remained 
comatose and died four days after admission 
sian 

9. Salmon: Bull. Soc. anat. Paris 18: 283, 1843 

10. Bernacchi, | Atti dell’ Associazione medica Lombarda, 1891, p. 174 

11. Coggeshall, W. E., and Genovese, P. D.: Am. Heart J. 40:789, 1950. 

12. Hausmann, W.: Brit. M. J. 2:362, 1943 

13. Morison, J. E.: Brit. M. J. 2:244, 1944. 

14. Boroda, C.: Brit. M. J. 2:79, 1944. 

15. Balakian, G.; Ryan, C., and Perkel, L. I Am. J. Digest. Dist. 17:408, 1950 

Finestone, A. J.: Bull. Georgetown Univ. M. Center 3:123, 1949. 

17. Barrett, G. M.: Brit. M. J. 2:319, 1949. 
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\utopsy confirmed the presence of a duodenal ulcer, and there was a saccular aneurysm ot 
the abdominal aorta, & by 10 by 6 em., situated 10 em. above the bitureation of the aorta. This 
aneurysm was unruptured and was filled with ‘aminated clot. The rest of the porta was grossly 
atheromatous. The body of the fourth lumbar vertebra was eroded, and the left kidney wa 
repre sented by a hydronephrotic sac, the left ureter beine compressed by the aneurysm The 


right kidney had a granular surface and histologic study showed gross fibrosis of both kidneys 
Howland and Sprofkin '* (1943) report a case in which the renal arteries were 
included in the aneurysmal sac and a thrombus extended into the right renal artery 
James '* (1935) describes a patient admitted with uremia and found to have at 
expansile pulsatile mass in the epigastrium \utopsy showed an unruptured 
aneurysm of the abdominal aorta with pressure on the renal artery and reductior 


of the kidney tissue to a third of its normal size. 


t JUL, hid biidig Ab biipilijada sd | 
. ? ~ ° ene. ie . ‘ 





Fig. 2 (Case 2).—Saccular aneurysm filled with laminated clot and compressing the left 
uretel 


In the following case a ruptured abdominal aneurysm was clinically recognizable, 


but the electrocardiographic pattern suggested a classic coronary infarct. 


Case 3.—A man aged 75 years was admitted with a sudden onset of dizziness, mild abdominal 
pain, and collapse. He was examined in the casualty room and found to be semicomatose, with 
extreme shock and imperceptible pulse. After the administration of 2 cc. of nikethamide, he 
recovered consciousness and his pulse became just palpable. Later, on admission to the ward, he 
was found to be still in acute shock, with pallor, sweating, and a weak regular pulse of 80 per 
minute, but he was mentally alert and could answer questions. His blood pressure did not record 
His pupils were equal and reacted well to light and in accommodation. A large, firm pulsatile 
mass about 5 in. (13 cm.) in diameter was palpated in the center of the abdomen, and there were 

—EEEEE 


18. Howland, E. S., and Sprofkin, B. E Am. J. M. Sc. 206:363, 1943 
19. James, T. G. I.: Brit. J. Urot 72157, 1935. 
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tenderness and guarding in both hypochondria, The femoral vessels were palpable and equal. No 


relevant abnormalities were found in the chest, heart, or central nervous system. Nothing 


relevant could be elicited in the previous histery. An electrocardiogram taken soon after 
admission showed sinus rhythm rate of 75 per minute, with ST segment elevation and T wave 
depression in Leads I and aVi.; a Q wave of 2 mm. was present in Lead aVx. Leads II and III 
showed T inversion. These changes were deemed suggestive of a recent anterior coronary 
infarction. 

The subsequent progress was one of rapidly deteriorating peripheral circulation failure and 
oma. Three hours after admission it was noted that the femoral vessels had become markedly 
unequal, the left femoral being almost imperceptible and the right femoral easily palpable. The 


Fig. 3 (Case 3).—Large saccular aneurysm filled with laminated clot; arrow indicates 
point of rupture. 
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Fig. 4 (Case 3) ‘lectrocardiographic pattern suggestive of anterior coronary infarction 


patient died six hours after admission. At autopsy there was found a saccular dilatation, 2 cm 
in depth, of the anterior and lateral surfaces of the aorta, from 2.5 cm. below the renal arteries 
and extending almost to the bifurcation. This aneurysm was filled with laminated clot. Through 
a tear 2 cm. in length along the right side of the aneurysm there was a large hematoma filling 
the root of the mesentery and reaching to the lateral side of the ascending colon. The iliac arteries 
were almost obstructed with antemortem thrombi, and there was about 60 cc. of blood-stained 
fluid in the pelvis. The remainder of the aorta showed gross atheromatous changes with ulcera- 
tion. There was a severe degree of atheroma of both coronary vessels, particularly of the left 
circumflex artery, but there was no complete obstruction either at the orifices or throughout the 
length of the coronary arteries. There were areas of old white fibrosis in the anterior part of 
the septum 


The accompanying electrocardiogram was taken with leads I, IJ, IIT, and aVu. 
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Dissecting aneurysm of the aorta is sometimes associated with electrocardio 
grams suggestive of coronary infarct. Bourne and Mills *° (1946) suggested that 
the responsible factors were changes in tension of the aortic wall induced by hemor 
rhagic infarction, mechanical displacement of the heart, and, possibly, acute necrosis 
of the myocardium. These authors describe two cases of dissecting aneurysms in 
which a misleading electrocardiogram suggested infarct, and in neither case was 
there any evidence of gross narrowing or infarction of the coronary vessels. 

Elliott and Evans*! (1936) reported a typical posterior coronary occlusion cardio 
gram in a case of ruptured saccular aneurysm of the abdominal aorta. At autopsy 
no infarct was found and the coronary vessels were patent. Elliott and [vans 
suggested that this pattern was due to the myocardial ischemia induced by a sudden 
decrease in the blood volume following hemorrhage from the aneurysm. Katz 
(1946) pointed out the occasional occurrence of “coronary patterns” in electrocardio- 
grams taken in cases with peripheral vascular collapse and suggested that this 1s 
due to the fact that the collapse produces a state in which the coronary blood supply 
is relatively inadequate for the needs of the myocardium. 

Oram and Holt ** (1950) recorded an instance of “coronary pattern” shown in 
the electrocardiogram of a patient found at autopsy to have both coronary vessels 
surrounded by blood. These authors reviewed the literature of the occurrence of 
such patterns in dissecting aneurysm in which the dissection was confined to regions 
distant from the heart and could find only six cases: those of White and his asso 
ciates *° (1934), Osgood and his associates ** (1936), Elliott and Evans *! (1936), 
Logue * (1943), and Bourne and Mills *° (1946). 

The absence of Q waves and the presence of a transient RS-T elevation were 
the common features distinguishing from a true coronary infarct in the above cases 
The present case, however, does show a ( wave in Lead aV,, and in this way 
it ditfers from the other recorded cases. The electrocardiographic pattern may be 
explained on the basis of myocardial ischemia from reduced blood volume due to 
peripheral circulatory failure, as suggested by Katz. There was narrowing of the 


coronary vessels but no definite evidence of occlusion in the present case. 


COMMENT 


The most commonly recorded symptom of saccular abdominal aneurysm is pain, 
which is often a vague abdominal discomfort but is occasionally severe when rupture 
occurs suddenly. The distribution of the pain depends on the site of the aneurysm 
It is surprising how large abdominal aneurysms may become before symptoms 


become apparent. Thompson *° reports an abdominal aneurysm in a laborer, aged 


39, containing 13 pints (6.5 liters) of blood clot, which had displaced both kidneys 


and was symptomless until shortly before death. 


eI 
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. Osgood, E. E., and others: Ann. Int. Mea. 9:1398, 1936 
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SUMMARY 


Three cases of saccular aneurysm of the abdominal aorta with unusual clinical 
manifestations are described. The first case closely resembled that of a bleeding 
peptic ulcer, bat death was due to rupture of an atheromatous aneurysm into the 
eum, The literature on this subject is briefly reviewed. The patient in the second 
case was thought on admission to have a bleeding peptic ulcer and uremia, but 
autopsy confirmed the presence of an abdominal aortic aneurysm causing pressure 
on the left ureter and renal vessels and left-sided hydronephrosis. A brief mention 
is made of similar recorded cases. The third case was clinically recognizable as 


a ruptured abdominal aneurysm, but the electrocardiogram suggested an anterior 


coronary occlusion, At autopsy a huge peritoneal hematoma from a ruptured 


aneurysm was found. The coronary vessels although narrowed were patent. The 
reasons for the bizarre electrocardiogram are discussed, and the literature is 


reviewed. 
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PROPHYLAXIS 

Sex Habits of Young Men.— According to a letter received by the American 
Medical .\ssociation,'** Dr. Tore Berdal, of the Norwegian Army Medical Service, 
has undertaken a sort of Kinsey survey of the Norwegian soldiers who served in the 
army of occupation in Germany in 1949. A questionnaire was addressed to 2,750 
privates and corporals, of whom 2,717 replied. The response to these questionnaires 
Was not compulsory, yet enly about 1% of the recipients left them blank. About 
42% had had sexual intercourse during their six months’ sojourn in Germany, and 
approximately one-third of the Norwegian forces in Germany must have had sexual 
intercourse with women more or less unknown to them. In Berdal’s opinion this 
percentage is surprisingly high considering that fraternizing with the Germans was 
not permitted. The frequency of sexual intercourse was considerably lower (35.4% ) 
among soldiers recruited from country districts in Norway than among soldiers 
from towns (584%). A comparison of the sexual intercourse rate among soldiers 
serving for six months at home and in Germany, respectively, showed little differ 
ence, 50.7% tor Norway as compared with 43% for Germany. Berdal’s Table 7 
deals with 1,621 soldiers who had not indulged in sexual intercourse throughout 
their sojourn in Germany and who gave their reasons for not doing so. Fear of 
venereal disease accounted for this in 23.6%, a permanent liaison at home for 
19.7%, moral considerations for 9.4%, betrothal for 7%, marriage for 3.8%, 
religious considerations for 1.8%, various combinations of the above considerations 
for 31%, and other considerations for 3.6%. Berdal’s investigations also throw 
some light on condoms and their efficacy in preventing venereal disease. They were 
employed in 36% of a total of 8,470 sexual contacts made by 1,042 soldiers. In 543 
cases the reasons that condoms were not employed were analyzed. In 59.3% the 
reason given was lack of a condom; in 14.4% it was considered unnecessary, as 


the women were supposed to be healthy, and in 7.5% it was dispensed with for 
A — 


178. Sex Habits of Young Men, Foreign Letters (Norway), J. A. M. A. 147:77 (Sept. 1) 
1951 
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Other reasons that no condom was 
3erdal comments 


ethical reasons, because it seemed unnatural. 
used were negligence due to alcohol, thoughtlessness, or the like. 
that as most of the women involved were strangers to the soldiers, it is remarkable 
that so few of them used condoms. He also quotes figures to show how effective 
condoms are in preventing venereal disease. 


GENERAL THERAPY 


Real advances have been made in the evaluation of therapy for syphilis. The best 
example of such a compilation is the series by the Public Health Service group.’™ 


Other worthy condensations of present-day practice are those of Noojin,’*® Rein,**' 
Koury,’** Kile,"** and Durel.'** In the January, 1952, issue of the Civil Service 
Commission Reporter is given a complete newly revised penicillin dosage schedule 
in the treatment of syphilis, as prepared by the Division of Antibiotics of the Food 
and Drug Administration. Moore '** reported a study on the unsuccessful treatment 
of early syphilis with penicillin. When 600,000 to 900,000 units of procaine peni- 
cillin in oil are administered within six days of the possible infection, there 1s a 5% 
chance that the subject will develop syphilis ; when no penicillin is given, this chance 
is 53%. Treatment of early syphilis is optimal when 2,500,000 to 6,000,000 units of 
penicillin are administered in the course of 7 to 15 days (80% “cures”). Penicillin 
therapy is accompanied by a lowered lapse rate and smaller mortality rate. Pre- 
vention of congenital syphilis is assured in almost 100% of cases if a treatment 
schedule, as for early syphilis, is used. Treatment fails in 1% as a result of relapse 
in the mother or if therapy is instituted too late. If a woman is given a course of 
penicillin therapy in a previous pregnancy and her blood and cerebrospinai fluid 
give negative reactions, it is unnecessary to treat her during her next pregnancy, 
provided the blood and cerebrospinal fluid tests give negative findings and there is 
no evidence of relapse. In congenital syphilis the results of penicillin treatment are 
more satisfactory than in early syphilis. In latent syphilis the results are similar to 
those obtained with a good conventional system of therapy. In cardiovascular 
syphilis the fear of Herxheimer reaction is exaggerated. However, since some 
a 

179. Bauer, T. J.: Evaluation of Antisyphilitic Therapy with Intensive Follow-Up: I. The 
Plan, J. Ven. Dis. Inform. 32:355-359 (Dec.) 1951; Evaluation of Antisyphilitic Therapy with 
Intensive Follow-Up: IT. Results of Therapy, ibid. 32:359-370 (Dec.) 1951. Iskrant, A. P.; 
Remein, Q. R., and Donohue, J. F.: Evaluation of Antisyphilitic Therapy with Intensive 
Follow-Up: IIT. Statistical Method of Analysis and Its Critical Evaluation, ibid. 32:371-375 
(Dec.) 1951. Usilton, L. J., and Lugar, R. J Evaluation of Antisyphilitie Therapy with 
Intensive Follow-Up: IV. Case Holding for Posttreatment Observation, ibid. 32:375-379 
(Dec.) 1951 

180. Noojin, R. O.: Comparative Studies in the Penicillin Therapy of Early Syphilis, South 
M. J. 44:1113-1115 (Dec.) 1951 

181. Rein, C. R.: Problems in the Therapy of Syphilis, Harefuah 41:76-78 (Sept. 2) 1951: 
Present Day Treatment of Syphilis with PAM, New York Med. 7:16-18 (July 20) 1951. 

182. Koury, G. E.: Clinical Aspects of the Treatment of Syphilis, North Carolina M. J 
12:600-605 (Dec.) 1951. 

183. Kile, R. L.: The Present Status of Penicillin in the Management of Syphilis, Ohio 
M. J. 47:522 (June) 1951. 

184. Durel, P.: Current Methods in the Treatment of Venereal Diseases in France, Brit. J 
Ven. Dis. 27:75-91 (June) 1951 
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patients have possibly died of such reactions, treatment should be initiated slowly. 


Patients with late syphilis recover rapidly under the influence of penicillin but 
require prolonged follow-up. Neurosyphilis should be treated with from 6,000,000 
to 20,000,000 units, of the aqueous preparation preferably. Improvement in the 
cerebrosy inal fluid does not depend upon the type of neural involvement. Moore 
believes that malaria and penicillin used in combination vield better results in paresis 
and taboparesis than penicillin alone. The Jarisch-Herxheimer reaction occurs in 40 
to 43% of cases of early syphilis, and in 25% cf cases of late syphilis. (rally 
administered aureomyein, chloramphenicol (Chloromycetin), and oxytetracycline 
( Terramycin) are less effective than penicillin. 

United States Public Health Service Study of Penicillin-Treated Syphilis in 
Selected Patient Groups.—In December, 1945, the United States Public Health 
Service and cooperating treatment facilities initiated a study to evaluate the long 
term effectiveness of penicillin in the treatment of syphilis. This Blue Star Study 
(reported in a series of papers '**) had a goal of careful post-treatment observations 
of 100% of a selected-patient group. All patients lived within 25 miles of the 
treatment center, so they had easier access to the center for their return visits. The 
patients were chosen by a research investigator assigned to each center on the basis 
of their intelligence and stated willingness to cooperate for at least five post 
treatment years. Post-treatment measures were many quantitative blood tests; at 
least two spinal fluid examinations ; physical examinations, and, if the patient died, 
an autopsy if possible. In the study the following groups of cases were included: 
primary and secondary dark-field-positive syphilis with no previous treatment, latent 
syphilis, neurosyphilis, and congenital syphilis. The initial treatment schedule varied 
from 25,000 units of aqueous penicillin every three hours for 14 days for a total of 
2,800,000 units to 4,800,000 units in oil with 2% aluminum monostearate given ina 
single session. Several groups of patients received, in addition to the penicillin, 5 
injections of oxophenarsine hydrochloride (Mapharsen) and 3 injections of oil 
insoluble bismuth. For re-treatment, at least 5,000,000 units of penicillin were given 
Initially, this was aqueous penicillin with or without oxophenarsine hydrochloride 
and bismuth, Later, pemeillin G procaine with 2% aluminum monostearate was 
used. Re-treatment was given to any patient with a dark-field-positive mucocutane 
ous relapse, or a two-tube rise in serologic titer, or a negative test which rose to 8 or 
more Kahn units and remained at that level for at least two months, or a titer ol 
64 ixahn units for one year after treatment. Also, re-treatment was given if a positive 
spinal fluid did not improve within six months after treatment and if an initially 
negative fluid was found to be positive in a post-treatment observation. When 
pregnancy occurred in a treated patient, she was not re-treated if the progress 
of the clinical syphilis was satisfactory and if the serologic reaction was negative 
or declining in an orderly fashion. If the baby’s initial blood reaction was negative, 
the child was followed for six months. If the initial reaction was positive and the 
infant had no clinical evidence of syphilis, treatment was not started unless the test 
remained positive for at least three months. All participating laboratories were 
supplied with the Venereal-Disease-Research Laboratory standardized Kahn stand 
ard antigen, and only the Kahn standard and Kahn quantitative tests were per 
formed. For complete uniformity, the same technique was used by all the 


laboratories. 





Me IRCHIVES OF INTERNAL MEDICINE 


The second report describes the results of therapy in the Blue Star Study from 
December, 1945, through May, 1951. There were 1,538 selected patients, or a total 
of 1,769 cases when re-treatments are counted separateiy. In summary it is stated: 


At the twenty-fourth month of post-treatment observation the seronegativity rates were 
92.3 per cent for seronegative primary cases, 82.4 per cent for seropositive primary cases, 
78.3 per cent for secondary cases, and 48.4 per cent for early latent cases. 

Only negligible differences (statistically not significant) in the results of therapy were 
observed in comparing penicillin alone and penicillin with conjunctive arsenoxide and bismuth 
where a total of 2,800,000 units of crystalline penicillin G in aqueous solution was used. 

Among 20 deaths of research patients, in only 1 was there any evidence that syphilis might 
be contributory ; however, the possible presence of syphilis at death was not ruled out in any 
of the 20 cases since no microscopic examinations of tissue were made. 

Of 43 patients with titers of & Kahn units or more at 6 months, 30 (70 per cent) required 
re-treatment. The 13 cases not requiring re-treatment represented only 5 per cent of those 
serologically negative at the twenty-fourth month, but the 30 cases requiring re-treatment 
represented 70 per cent of the cases requiring re-treatment after 6 months. From this it would 
appear that any patient with a Kahn titer of 8 units or more at 6 months post-treatment should 
be re-treated if close observation cannot be expected. 

Among 375 patients with primary syphilis who had a pretreatment spinal fluid examination, 
only one had an abnormal spinal fluid. In the secondary stage, 6.9 per cent of 919 patients 
examined had abnormal fluids. Among patients with abnormal spinal fluids prior to treatment, 
only one (2.3 per cent) had a spinal fluid progression. Among patients with negative pretreat- 
ment spinal fluid examinations, 2.5 per cent of those with primary syphilis and 3.6 per cent 
of those with secondary syphilis had positive spinal fluids following treatment. All group II 
and group III fluids were first discovered at the time of diagnosis of serorelapse, infectious 
relapse, or reinfection. 

Among 95 outcomes of pregnancy of patients treated during pregnancy, the fatality ratio 
was 67.4 per thousand live births. The syphilis status was established in 73 outcomes, of which 
one was syphilitic (1.4 per cent). 

Among 225 outcomes of pregnancy of patients treated prior to pregnancy, the fatality ratio 
was 113.4 per thousand live births. Among the 138 outcomes whose syphilis status is known, 


there was only one confirmed syphilitic patient for a rate of 0.7 per cent. 

In the third Blue Star Study report a single set of definitions was used by all 
the investigators for all schedules of therapy. Because of the difficulty of distinguish 
ing relapses from reinfections the cumulative re-treatment rate was used to evaluate 
therapy. As a guide to the reason for failure in re-treatment cases were subdivided 
into clinical relapses, probable reinfections, and serologic failures. In this study a 
standardized laboratory procedure was used for all the tests performed. The statis- 
tical technique is described for solving the problem of those patients who have 
permanently lapsed. There is a similar problem of those who were treated more 
recently than others and therefore cannot have been observed for the complete five 
vear follow-up. Biostatistical formulae are given and examples cited of their use in 
calculating the re-treatment rates. 

In previous therapy evaluation studies the lapse rate after treatment was com- 


pleted varied from 30 to 70% by the end of two years. In the Blue Star Study the 


objective was 100% post-treatment observation, So the research investigator 
selected only those patients who were good prospects for a long-term study. The 
investigator at each facility had no duties other than close personal contact with 
the selected patients. Experience with the Blue Star Study suggests that two factors 
have been of primary importance in its case-holding results. The first and most 


significant is the competence of the research investigator. The second factor is the 
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continuous support and interest, medical and administrative, which the study has 
received. Over an average of 37.7 post-treatment months 89.6% of selected patients 
are still under observation and 90.7% of scheduled observations have been 
completed. 
PHARMACOLOGY OF PENICILLIN 

As in other fields, the Russian scientists claim priority in the discovery of the 
therapeutic properties of Penicillium glaucum.'* Other presentations in this field 
consist of the introduction of new penicillin preparations, with the chief purpose 
of reducing toxicity or of achieving slow absorption and vet maintaining therapeutic 
efficiency. Synergism between penicillin and bismuth compounds still excites the 
interest of the French syphilologists. 

Further Observations on the Zone Phenomenon in the Bactericidal Action of 
* made further 


Penicillin.—In a study not directly dealing with treponemes, agle ! 
observations on the zone phenomenon in the bactericidal action of penicillin. He 
states that the rate of death of certain “zone-sensitive” bacterial strains exposed to 
optimal concentrations of penicillin may be markedly reduced by the following addi- 
tion of high concentrations of the drug. On the other hand, if these organisms are 
first exposed to high concentrations and the suspension is then diluted back to the 
optimal level, the bacteria continue to die at the slow rate imposed by their original 
exposure, Penicillin at different concentration levels thus exerts two distinct etfects 
on zone-sensitive bacteria. Recent observations by Saz and Eagle offer further 
support for the thesis that penicillin may have multiple effects on cells and that 
those effects may become manifest at different concentration levels. [It has been 
reported by some workers, and confirmed by [agle’s group, that penicillin in bac 

tericidal concentrations may have no effect on the oxygen uptake of susceptible 
bacteria. They have, however, found that large concentrations of penicillin’ may 
cause a marked decrease in oxygen uptake, particularly when the results are 
expressed in terms of the oxygen uptake per viable cell. 

Spirocheticidal Action of Certain Preparations.—Using the dark-field pro 
cedure, Gerstenberg '** studied the disappearance of spirochetes after application of 
various drugs to patients with manifest early syphilis. Some patients were given 
neoarsphenamine (Neosalvarsan), penicillin, the combination of the two, strep 


tomycin, and “pyrifer” (extracts of nonpathogenic fever-producing colon bacilli). 


The organisms disappeared after 8.8 hours & 0.75, when neoarsphenamine was used ; 
after 5.9 hours + 1.17, when penicillin was used, and after 3.3 hours + 0.64, when 
the two were used together. Streptomycin and artificial fever were also effective 
and induced Herxheimer reactions. ‘The latter agents, however, did not cause 
permanent disappearance of the spirochetes. 

The Response of Treponema Pallidum to Intramuscular Penicillin in Oil.— 


Radke '*® examined 63 cases of dark-field-positive early syphilis by dark-field 


186. Shteinlukht, L. A.: Priority of Russian Scientists in the Discovery of Therapeutic 
Properties of Penicillium Glaucum, Vestnik Venereol. 3:48-51 (May-June) 195] 

187. Eagle, H.: Further Observations on the Zone Phenomenon in the Bactericidal Action 
of Penicillin, J. Bact. 62:663-668 (Nov.) 1951. 

188. Gerstenberg, G.: Vergleichende uber die Wirksamkeit verschiedener Medikamente auf 
das Treponema pallidum bei manifester Frihlues, Dermat. Wehnschr. 124:913-917, 1951. 

189. Radke, R. A.: The Response of T. Pallidum to Intramuscular Penicillin in Oil, Mil. 
Surgeon 109:191-192 (Sept.) 1951. 
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examinations at hourly intervals, starting at the fourth hour after the initial injec- 
tion of 600,000 units of penicillin in oil. In most of the cases the dark field became 
negative between the seventh and eighth hour. The shortest time before disappear- 
ance of the organism was 4 hours, and the longest time was 12 hours. This short 
time is in contrast with the relatively long time before spirochete disappearance 
after arsenic therapy. The subjective nature of using spirochete disappearance as a 
among others. 


190 


criterion of drug effectiveness was commented on by Beerman, 
The rate of disappearance of spirochetes from lesions is a variable dependent on 


many factors: cooperation of the patient, assiduousness of the examiner, type and 


condition of the apparatus, reactivity of the patient, and the quality of the drug. 
Synergistic Treponemicidal Effect of Bismuth and Penicillin.—Rabbits in which 
syphilis was produced by subscrotal and intratesticular inoculation of fragments 
from primary syphilitic lesions of rabbits were treated by Levaditi and Vaisman ‘ 
with a bismuth-procaine preparation (Procitral) alone, with penicillin alone, or 
with a combined preparation made up by dissolving 100,000 units of penicillin in 
1 ce. of Procitral. The latter compound contains 10.5 mg. of bismuth and 5 mg. of 
procaine per cubic centimeter. A dose of 2 to 5 mg. of bismuth (in the form of 
Procitral) per kilogram of body weight induced rapid cicatrization of the scrotal 
syphilitic lesions and disappearance of the pallidum from the blood in all the animals 
treated and sterilization of peripheral lymph nodes in 50%. A single dose of 20,000 
units of penicillin induced rapid cicatrization of the syphilitic lesions and even more 
rapid disappearance of the spirochetes from the blood but not from the peripheral 
lymphatic system. A. specific local recurrence was observed after treatment was 
stopped. Synergy between bismuth and penicillin was apparent in that radical 
sterilization of the peripheral lymphatic system and disappearance of the spirochetes 
from the blood occurred in all the rabbits treated with the combined bismuth 
penicillin preparation. Heite '’* also feund that there is no incompatibility between 
penicillin and bismuth in vivo. On the contrary, in white mice with recurrent fever 
there is an increase in activity. He thinks this therapy may be of use in syphilis. 
Permeability of the Blood-Brain Barrier to Penicillin in Cases of Parenchyma- 
tous Neurosyphilis—Smith *** attempted to determine whether penicillin passes 
into the nervous system in adequate amounts after it is given parenterally. The 
material studied included 16 patients (9 male and 7 female) with parenchymatous 
neurosyphilis, who were treated by penicillin administered intramuscularly. Smith 
noted that when small doses of penicillin are given detectable amounts appear in the 
blood serum but no penicillin enters the cerebrospinal fluid. When large doses are 
given, large amounts of penicillin can be detected in the blood serum and penicillin 


then enters the cerebrospinal fluid. 


190. Beerman, H.: The Problem of Treatment Resistant Syphilis, Am. J. Syph. 20:165-206 
(March) ; 296-334 (May) 1936. 

191. Levaditi, C., and Vaisman, A.: Synergie entre l’Activité treponémicide du bismuth et 
celle de la pénicilline, Bruxelles-méd. 31:1971-1977 (Sept. 23) 1951 

192. Heite, H. J Zur Penicillin-Wismut-Behandlung der Lues, Dermat. Wehnschr. 
123: 529-535, 1951. 

193. Smith, R. H. F.: Permeability of the Blood-Brain Barrier to Penicillin in Cases of 
Parenchymatous Neurosyphilis, J. Ment. Sc. 97:340-361 (April) 1951 
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Development of Vartous Forms of Penicillin Making Possible Less Frequent 
Injections.—Kkitchen '* outlines the development of various forms of penicillin 
which would make possible its administration at less frequent intervals and discusses 
the development of the procaine salt of penicillin G, the use of 4.8% beeswax in 
peanut oil, and the use of crystalline penicillin G procaine (small particle size) 
in peanut oil gelled with 2% aluminum monostearate. Studies with this last 
mentioned product show that it will maintain blood levels of penicillin for at least 
96 hours in over 9O% of the cases after an intramuscular injection of 300,000 units 
in 1 ce. A daily injection of 1 ce. (300,000 units) for 15 days produced an average 
serum concentration of 0.4 units per cubic centimeter by the eighth day and main 
tained this same high level until discontinuation of the injections. With the same 
amount injected at 48-hour intervals, the serum concentration level was lower, being 
approximately 0.2 units per cubic centimeter at the end of the eighth day. Injection 
of 1,200,000 units (4 cc.) produced a peak level of approximately 0.5 units pet 
cubic centimeter lasting from 6 to 8 days. Injections of 2,400,000 units (& ce.) in 
one depot and of 2,400,000 units (divided into 2 depots of 4 ce. each) produced 
serum levels of approximately | unit per cubic centimeter, with a gradual decline 
in the level, which fell below 0.03 in about 8 to 10 days in most patients. A study is 


presented of the placental transfer of penicillin in 181 antepartum patients, each 


injected with 1 ce. (300,000 units) of crystalline penicillin G procaine in oil with 


2% aluminum monostearate. Results showed that the cord serum penicillin appar 
ently parallels that of the mother but is approximately one-third the concentration 
Analysis of the data indicates that the most favorable transfer was obtained when 
penicillin had been injected between 6 and 12 hours prior to delivery. Studies deal 
ing with reactions to penicillin will be detailed later. 

P-92 Penicillin: Penicillin Salt with Decrease in Reaction Rate.—Longacre ' 
reports the results of observations in 312 patients given P-92, a new hypoallergenic 
penicillin salt of N-methyl-1, 2-diphenyl-2-hydroxyethylamine. These indicate that 
this penicillin results in a lower reaction rate than do other penicillins and “can be 
safely given to patients who are known to be sensitive to penicillin, or im whom a 
reaction develops while receiving other penicillins.” In one patient the reaction to 
P-92 penicillin was minimal as compared with the severe reaction to other penicil 
lins. In another patient a reaction to regular penicillin subsided and did not recur 
during P-92 penicillin therapy. The author points out that the reaction rate in 
patients receiving penicillin parenterally has been reported at 6 to 10% and in 
patients receiving penicillin locally, 10 to 20°. 

Clinical and Pharmacologic Studies with Allylnercaptomethyl Penicillin (Pen 
cillin O).—According to Adair and his co-workers,’”* results obtained in a study of 
the absorption, distribution, excretion, and toxicity of allylmercaptomethy! penicil 
lin (penicillin O) in healthy adults compare favorably with the pharmacologic prop 


erties of penicillin G in the human. This in itself suggests equal therapeutic 


194, Kitchen, D. K.: Penicilinoterapia Moderna: Desenvolvimiento, Eficacia, Reacciones, 
Sol. Ofic. san. panam, 31:118-126 (Aug.) 1951 

195. Longacre, A. B.: P-92 Penicillin: New Penicillin Salt with Decrease in Reaction Rate, 
New Orleans M & S. J. 104:131-136 (Oct.) 1951 

196. Adair, ©. V.; Woodin, W. G., and Bunn, P. A Clinical and Pharmacologic Studies 
with Allylmercaptomethy! Penicillin (Penicillin “O"), Am. J. Med. 11:188-195 (Aug.) 195] 
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efficiency in acutely ill patients with infections due to penicillin-susceptible micro- 
organisms. From the data obtained from a series of patients with a variety of acute 
infections who were treated continuously or intermittently with penicillin O, it is 
evident that penicillin O has pharmacologic and antibacterial activity similar to 
penicillin G in the human and that it can be substituted safely for penicillin G in 
therapy of even the most serious infections, unit for unit. It 1s a complete substi- 
tute in most persons exhibiting delayed anaphylactoid reactions to penicillin G. In 
instances of contact dermatitis from penicillin G and in those persons manifesting 


” 


the “id” phenomenon, penicillin © virtually always fails to be a satisfactory sub- 
stitute. The latter two types of hypersensitivity reactions to penicillin G are, of 
course, far less common than the delayed type. Thus there is no evidence that 
penicillin G and © are devoid of cross immunity reactions. It is also likely that 
individuals can become sensitized to penicillin O, but the frequency of this phenome- 
non cannot be stated. 

Hypoallergic Penicillin (Histadyl-Penicillin).-In two earlier papers, addition 
of an antihistaminic drug, doxylamine succinate (Decapryn), to the diluent in 
order to reduce the number of reactions to penicillin was reported by Simon.'*? This 
communication reports studies with another antihistaminic agent (Histadyl). One 
thousand three hundred twelve patients were treated with Histadyl-penicillin. Only 
six reactions were reported, an incidence of 0.45%. These included two mild and 
one severe urticaria reaction, a generalized macular pruritic rash with low-grade 
fever, a generalized erythema, and a morbilliform rash. 

Effectiveness of Probenecid (Benemid) in Elevating Serum Penicillin Concen- 
trations.—The effect on serum penicillin levels of oral administration of 0.5 gm. of 
probenecid every six hours was measured by Burnell and Kirby '’* in 74 patients. 
In 51 patients treated with penicillin procaine, there was enhancement of penicillin 
levels following probenecid in 81% of the instances. In 23 patients treated with 
crystalline penicillin, the levels were higher in 96%. Probenecid may find an 


important place in conjunction with oral penicillin therapy. 


TREATMENT OF EARLY SYPHILIS 


In the area of therapy of early syphilis with penicillin the bulk of the material 


reported on this year is concerned chiefly with the results of the effectiveness of slow- 


acting preparations, often given in a single dose. If these massive single- or few- 
dose schedules are subsequently found to be as effective as the initial communica- 
tions indicate, mass ambulatory treatment of early syphilis with practically no 
inconvenience is assured, Follow-up studies on longer-course treatment schedules 
continue to indicate the adequacy of the antisyphilitic action of penicillin.’ 


197. Simon, S. W.: Hypoallergic Penicillin: III. Histadyl-Penicillin, Ann. Allergy 9:665- 
668 (Sept.-Oct.) 1951. 

198, Burnell, J. M., and Kirby, W. M. M.: Effectiveness of a New Comopund, Benemid, in 
Elevating Serum Penicillin Concentrations, J. Clin. Invest. 30:697-700 (July) 1951. 

199. (a) Joulia, P.; Texler, L., and Léonard, T.: Résultats préliminaires du traitement de la 
syphilis primo-secondaire par la pénicilline seule a l'aide de doses variant de 1,200,000 unités et 
4,250,000 unités, Bull. Soc. franc. dermat. et syph. 58:231-240 (May-June) 1951. (b) Weiner, 
A. L.; Wilzbach, C. A., and Ludlow, C. E.: Ambulatory Penicillin Therapy of Syphilis in a 
Public Health Clinic: Report on 402 Patients Treated in 1949 and 1950, Ohio M. J. 47:720-724 
(Aug.) 1951. (¢) Tzanck, A.; Richon, L., and Moline, R Traitement de la syphilis par la 
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Masking of Syphilis by Penicillin Treatment of Gonorrhea—Kaplan and 
Stekhun,*”’ who employed penicillin (of undefined type in fish liver oil) in &4 cases 
of bacteriologically diagnosed gonococcal urethritis, observed two cases oi syphilis 
in the post-treatment period. 

Fallacious Failure Rates in Treatment of Early Syphilis.—Schoch *"' believes 
that the published cure rates from penicillin therapy of early syphilis are too low. He 
also feels that long-term observation of treated patients is a poor approach to the 
real answer as to what percentage of patients with early syphilis are cured by a 
single adequate course of penicillin treatment. He advocates discarding the dictum 
of “no treatment of syphilis without a proved diagnosis.” Grouping of cases of 
reinfection with those of relapse introduces fallacious elements into current evalua 
tion studies that will be regretted in the future. 

Treatment of Early Syphilis with a Single Injection of Penicillin Procaine in 
Oil and Aluminum Monostearate—One hundred nineteen patients with early 
syphilis were treated by Thomas and his co-workers *"’ with a single injection of 
1,200,000 or 2,400,00 units of penicillin procaine in oil with aluminum monostearate 


and were observed for 12 to 30 months thereafter. Despite the inevitable difficulty 


of differentiating between relapse and reinfection following treatment, the authors 
considered the results good. They consider the smaller dose adequate for primary 


syphilis, the larger dose for secondary syphilis. Similar results were obtained by 


them with 1,200,000 units of the same preparation injected weekly for two and four 
weeks. 

Jones and Heyman *"* report on the results of the treatment of early syphilis 
with a single injection of 1,200,000 units of penicillin procaine in oil with 2% 
aluminum monostearate and with two and four identical weekly injections. In their 
cases, single-injection treatment was followed by a re-treatment rate of more than 
50%, and the authors believe that a single injection cannot be considered adequate 
therapy for early syphilis. Re-treatment rates for the groups given two and four 
weekly injections were slightly, but not significantly, higher than those observed 
penicilline (posologie de Bolgert), Bull. Soc. france. dermat. et syph 
1951. (d) Bolgert, M.; Lévy, G.; Tabernat, J., and Cramer, J.: Pénicillinothérapie massive 


cyanure de mercure: [tat 


§8:403-404 (July-Oct.) 


de la syphilis primo-secondaire précedée de trois injections de 
actuel de la statistique, ibid. 58:404-407 (July-Oct.) 1951; (e) Traitement de la syphilis primo 
secondaire de l’adulte par 15,000,000 d’unités de pénicilline en série unique précédée de cyanure 
de mercure: Etat de la statistique apres recult maximum de quatre ans, Bull. et mém. Soc 
méd. hop. Paris 67:1117-1122 (Oct. 5 and 12) 1951. ({) Moncorps, C., and Heite, H. J.: Uber 
die kombinierte Pe-Wismut-Behandlung der Lues: If. Uber den Einbau der Penicillin-Therapic 
in das Bonner Kursystem, Dermat. Wehnschr. 124:857-867, 1951 
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following a larger total dose of repository penicillin administered at more frequent 
intervals. The authors feel that these new schedules should not be employed as 
routine treatment of patients with early syphilis. 

Parkhurst and his co-workers *"* also studied the effect of a single injection of 
2,400,000 units of penicillin procaine in oil with aluminum monostearate and that 
of two injections of 1,200,000 units 96 hours apart. One hundred per cent of the 
patients showed adequate penicillin levels for 96 hours in the one-injection schedule 
and for 48 hours following each of the injections in the two-injection schedule. The 
results of treatment by these two methods compared favorably with those achieved 
following the administration of 2,400,000 units of aqueous crystalline penicillin G 
in OO injections over a seven-and-one-half-day period and with the results of treat 
ment with 4,800,000 units of penicillin in peanut oil and beeswax given in eight 
injections over a period of eight days. The authors feel that one and two injection 
schedules comprise effective treatment for early syphilis. The single-injection treat 
ment 1s as effective as the others and has the great advantage that treatment, 
exclusive of follow-up, can be completed in a single clinic visit. 

Ambulatory Penicillin Therapy of Syphilis in a Public Health Clinic.—Weiner, 
Wilzbach, and Ludlow '”" report the results of ambulatory treatment in a series of 
4102 cases of syphilis in various stages, at the Cincinnati Health Department Clinic. 
excluding certain cases, 389 cases were actually included in the report; in 343 
(88% ) of these the treatment was completed. In these cases the penicillin had to 
he purchased by the patient. Injections of 600,000 units of penicillin procaine with 
2% aluminum monostearate in oil (PAM) were given for 10 working days to most 
patients and for 20 working days to those with neurosyphilis. The figures are 
analyzed according to the stage of the disease, and the criteria for classification of 
the results as “satisfactory” or “unsatisfactory” are given. Treatment in primary, 
secondary, and early latent syphilis was eminently satisfactory ; 38 post-therapy 
lumbar punctures of patients with early latent syphilis revealed no abnormal spinal 
fluids. Patients with late latent and late syphilis were also treated; these included 
21 with congenital syphilis, 1 with cardiovascular syphilis, 19 with asymptomatic 
neurosyphilis, and 8 with tabes. Improvement in this group was not expected, but 
the cerebrospinal fluid examination showed a reduction in cell count and protein 
level in six of the asymptomatic cases, and complete disappearance of abnormalities 
in one other case. The latter was the only case in which the time lapse was sufficient 
to allow this to occur. Treatment was completed in 70 pregnant women before 
delivery. Of the 65 so far delivered, 53 of the children have proved nonsyphilitic 
beyond 3 months of age, seven beyond 2 months of age, and five were stillborn 
without any postmortem evidence of syphilis. In the whole series it was estimated 
that about 20% of the patients with primary and secondary syphilis had a Jarisch 
Herxheimer reaction; two patients suffered from a penicillin skin-reaction. The 
attendance rate of this series is compared to that of a “free” hospital clinic, and 
the difference is found to be not statistically significant. The presumably etfec 
tive blood level of penicillin procaine in oil and aluminum monostearate is dis- 
cussed, and the views of other workers are presented. In these authors’ opinion, 
daily administration is not necessary if penicillin procaine in oil and aluminum 


monostearate is used in primary or secondary syphilis, provided an effective blood 


204. Parkhurst, G. E., and Weinstein, S.: The One and Two-Injection Schedules for the 


Treatment of Early Syphilis, Am. J. Syph. 36:258-263 (May) 1952. 
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level is maintained for at least 72 hours. In 95% of patients, 300,000 units of 


penicillin procaine in oil and aluminum monostearate would appear to be sufficient. 
In late latent and tertiary syphilis and in pregnancy, however, repeated injections 


are preferable. 

Treatment with Long-Acting Pemicillin Preparations.-jame, Bru, and Gre 
nier *°° report on the treatment of early syphilis in 162 European and native military 
personnel of the French Army in Morocco. The aim was to assess the value of 
long-acting penicillin preparations and to devise an optimum course of treatment 
permitting the maintenance of a blood level of at least 0.03 units of penicillin per 
milliliter for at least two weeks. Group I: Forty patients were given five injections 
of 1,200,000 units of quinine penicillin (benzyl-penicillin with vinyl-quinuclidy] 
methoxy-quinolyl-carbinol) in aqueous solution at three-day intervals. Group II: 
Fifty patients were given four injections of 1,200,000 units of quinine penicillin in 
oil at four- or five-day intervals. In these two groups a certain cumulative effect 
appeared after the fifth day. Group III: Thirty-nine patients were given two 
injections of 2,400,000 units each of quinine penicillin in oil at an interval of one 
week. Group IV: Thirty-three patients were given 2,400,000 units of penicillin 
procaine in oil with 2% aluminum monostearate, repeated after one week. No 
cumulative effect occurred in these two groups. The resulting blood levels of peni 
cillin are represented in good graphs and discussed in detail. Local side-effects 
were delayed pain and/or induration on the site of injection; 22% of the patients 
also had a febrile reaction and 4% had a Herxheimer reaction. This figure was 
reduced to 1.2% by giving four injections of mercurials before the penicillin. Dark 
field examination showed negativity of primary sores was reached in 4 to & hours, 
of mucous patches in 6 to 10 hours, and of secondarily infected sores in 8 to 12 
hours. In all four treatment groups superficial lesions healed in a mean of 34 to 37 
days, minimum healing time being 15 to 26 days. Finally, the results of serological 
tests in the four treatment groups are analyzed and presented in convenient tables. 
The duration of the follow-up did not exceed 1] months in any case. In this part 
of the study Europeans and natives are considered separately, because the former 
were given one or more courses of bismuth hydroxide after the penicillin, Their 
serologic status improved one month sooner than that of the natives, but this was 
due not to the bismuth but to the better response of Europeans to antisyphilitic 
treatment. Ten patients with seronegative primary syphilis were treated, and the 
serum tests remained negative. Among 77 patients with primary seropositive 
syphilis, there were 8 possible, 2 probable, and 2 certain treatment failures among 
the natives and none among the 16 Europeans of the group. In a group of 51 
patients with secondary syphilis 6 Europeans were cured; there were 6 possible, 
2 probable, and 1 certain failure among the natives of the group. In a last group, 
of 22 patients with previously insufficiently treated secondary syphilis, seronega- 
tivity was obtained in only 10. In conclusion, it would appear that 1,200,000 units 
of quinine penicillin in aqueous solution is best, probably because “spikes” in the 
penicillin blood level are better than a uniformly high blood level. For a more 
definite assessment the follow-up period would have to be longer. 
nscale 

205. Jame; Bru, and Grenier: Etude préliminaire concernant le traitement de la syphilis 
primo-secondaire de l’'adulte au moyen de certaines peénicillines a retard: Primiers résultats 
concernant 162 malades traités depuis un temps variant entre 5 et 11 mois, Rev. Corps santé 
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On the basis of their experience with 98 patients with dark-field-positive lesions 
of early syphilis who were given 4,800,000 units of calcium penicillin in peanut oil 
and beeswax in & daily injections of 600,000 units and 67 similar patients given 
9,600,000 units of the same preparation in 16 daily injections of 600,000 units, 
Bundesen and his group *’° felt that there was an indication that single daily injec- 
tions of this preparation are as effective as multiple daily injections of the same 
total amount of penicillin over the same period. Likewise, increasing the time of 
administration of penicillin in oil and beeswax from 8 to 16 days and doubling the 
total dosage of penicillin from 4,800,000 to 9,600,000 units had no effect on the 
results. 

Pautrier and Ullmo ° treated 30 patients (7 with primary, 16 with secondary, 
| with tertiary, and 6 with early latent syphilis) with penicillin procaine in oil with 
aluminum monostearate (Flo-Cillin) in one to four injections (weekly) in total 
dosage of 1,200,000 to 4,800,000 units. They noted a rapid effect on lesions and 
apparently good results for the short period of study. 

Treatment of Early Syphilis with Cerebrospinal Fluid) Abnormalities —In a 
study of patients with penicillin-treated early syphilis with abnormal spinal fluids 
before treatment Rider ** found older patients to have a higher incidence of abnor- 
mal fluids. There was no significant difference in the “failure rates” between those 
with normal and those with abnormal fluids. Unfortunately, it was not possible to 
determine the percentage of patients with initially abnormal fluids who showed 
persistent abnormal fluids after treatment because of the paucity of post-treatment 
spinal fluid examinations and the bias introduced thereby. 

Use of Hypospray in Early Syphilis —About 1945 there was devised an experi 
mental injector apparatus called the Hypospray, which makes use of spring-activated 
plungers and has no needle. The instrument is metal. The pressure from the 
plungers forces out a sterile solution from a tiny orifice in a metal ampule calied 
a Metapule. The ejected fluid is in the form of a fine spray which travels at 
tremendous velocity. The material pierces the skin, and its depth of penetration is 
continuing the 


controlled by spring pressure. Preston, Goldman, and Thompson,” 
intensive study of the Hypospray, included in their last report preliminary data on 


the treatment of 51 patients with infectious syphilis. They were given penicillin 


procaine suspensions by Hypospray, and the results so far have been gratifying. 


The results of the dark-field examinations became negative in 18 hours, and there 
has been a steady decrease in the titer of the serologic reaction in all cases. Weiner 
and his co-workers *!° in a later communication report on the treatment of 67 
a 
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patients with various types of early syphilis with injections of penicillin procaine in 


oil with 2% aluminum monostearate administered by jet injection, There was only 
one untoward treatment reaction (a generalized papulovesicular eruption) in the 
series. There were only six observed Jarisch-lerxheimer reactions, a somewhat low 
incidence in hospitalized and carefully observed patients. .\ few of the patients 
developed slightly painful subcutaneous nodules several days to one week ater 
therapy. These nodules appeared to be the result of faulty technique of the operator 
in administering the injections and disappeared within a few weeks in all instances. 
Formation of such lesions will be avoided if one uses firm, maintained pressure with 


the Hypospray instrument. 


TREATMENT OF LATENT AND LATE SYPHILIS 


Penicillin and Syphilis of the Ear.—\n a comprehensive summary covering a 
historical review of syphilis of the ear; classification and incidence, especially of 
middle ear involvement, and differential diagnosis Vamari and I[ttkin *'! conclude 
that syphilis is not an important etiological factor in middle or inner ear impairment 
and that involvement of the eighth nerve occurs most frequently in patients with 
neurosyphilis. Pencillin therapy has proved effective in reducing the hearing loss 
in certain forms of syphilis (eighth nerve involvement in late or late latent syphilis 
and early asymptomatic neurosyphilis ). While penicillin may reduce hearing defects 
in patients with latent syphilis and asymptomatic neurosyphilis, this must be a 
nonspecific action, since, by definition, the term latent or asymptomatic precludes 
the presence of active lesions of syphilis. 

Paroxysmal Hemoglobinuria Causing Transfusion Reaction: Response to Peni 
cillin.—-Hill *"* reports on a syphilitic patient with latent paroxysmal cold hemo 
globinuria, whose first manifestation of this condition was a shaking chill and fever 
during a blood transfusion in which the blood was still cool. The following day, the 
same lot of blood warmed was given without reaction. Attachment of cold-warm 
hemolysins to the cold transfused red blood cells with consequent hemolysis when 
they were warmed in the body explained the reaction. The cold-warm hemolysin 
disappeared following penicillin therapy. 

Syphilis of the Stomach and Central Nervous System.—Successtul treatment 
with penicillin of a patient with late syphilis with involvement of both the stomach 


and central nervous system is reported by Crawford.” 


THERAPY OF CARDIOVASCULAR SYPHILIS 
\mong the most outstanding developments in this review period is the better 

understanding of the place of penicillin in the treatment of cardiovascular syphilis. 
The difficulties of interpretation of the actual function of antisyphilitic treatment 
in cardiovascular syphilis are fully appreciated by the investigators. In spite of the 
uncertainties involved, it is apparent that physicians now have a safe mode of therapy 
Sees 
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in addition to medical care for these patients. Serious Herxheimer reactions, such 
as were frequent when the arsphenamines were used, are rarely encountered during 
penicillin treatment. 

Methodologic Problems in the Evaluation of Therapy.—In the second of a 
series of papers Densen and Padget and their collaborators *'* make a detailed 
analysis of the methodologic problems encountered in the evaluation of therapy of 
cardiovascular syphilis. The last paper written by Padget before his death exempli 
fies the painstaking care and accuracy and attention to detail which made many of 
his previous studies so outstanding. Analysis of a pilot cooperative study demon 
strated the hazard of drawing conclusions from retrospective study of patients 
observed in two cooperating clinics. A prospective cooperative plan, similar to two 
recent studies on evaluation of the effect of streptomycin on tuberculosis, in which 
patients are selected and assigned to the treatment or control group by a central 
planning body, is considered to be the best methodologic approach. 

Treatment of Cardiovascular Syphilis: Efficacy of Penicillin—Stokes and his 
group *'® believe that concomitant or subsequent use of heavy metal together with 
penicillin in the treatment of cardiovascular syphilis is unnecessary. These authors 
point out that the two conceptions fundamental to intelligent treatment of all aspects 
of syphilis during the period when arsenic therapy was used were those of therapeu- 
tic shock (Herxheimer reaction ) and therapeutic paradox. These were controlled by 
initial low dosage and preparation with slower-acting heavy metals. Therapeutic 
shock and therapeutic paradox have been accepted as dangers in the treatment of 
cardiovascular syphilis. It has been shown that the Herxheimer reaction with peni- 
cillin therapy is not related to dosage, as it is with arsenical therapy. Penicillin has 
heen found not to be as vasculotoxic as the arsphenamines. The advocated treat- 
ment for cardiovascular syphilis is an initial course of 5,000,000 units of penicillin, 
to be repeated if symptoms are only partially relieved or begin to recur. This may 
he given in doses of 40,000 to 80,000 units of crystalline penicillin G at two-hour 
intervals, or 300,000 or 600,000 units of penicillin procaine twice daily. It is recom- 
mended that patients be hospitalized. The possibilities of ambulatory treatment 
with procaine-based penicillin are being investigated. Results in the 111 patients 
treated with penicillin alone were as follows: There were 48 patients with aortitis. 
Of 34 of these, who were observed for more than three months, 11 were improved, 
17 were unchanged, and 5 were worse. One patient died of bronchopneumonia. 
There were 51 patients with aortic regurgitation. Of 39 observed for more than 
three months, 25 were improved, & were unchanged, and 6 were worse. Three 
patients were known to have died. ‘Twelve patients had regurgitation with conges- 
tive heart failure. Ten of these patients were improved; 2 died. Nine patients had 
aneurysm with regurgitation. Two of these patients died. Of five, observed for 
8 to 38 months, four were improved and one remained unchanged. Of the three 


“patients with aneurysm one died in a wiring operation, one was lost to observation, 


and one was unchanged. Five patients had angina pectoris. Four were improved 
a 
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and 1 died of pulmonary embolus. ‘There were no unequivocal cases of therapeutic 
paradox observed in this series. Penicillin therapy did not significantly influence 
the blood serologic tests for syphilis. 

In a study from France, Lian, Nedey, and Cassimatis *'" report on the adminis- 
tration of penicillin to 24 patients with syphilitic aortitis, including 19 with aortic 


insufficiency, 2 with syphilitic aneurysm, and 3 with aortic insufficiency and 


aneurysm. Six intramuscular injections of an aqueous solution of the antibiotic 


were given daily for 10 to 15 days. The initial dose varied from 200,000 units to 
1,000,000 units, and the total dose of one course of treatment varied from 3,000,000 
to 15,000,000 units. Several patients were given repeated courses of treatment. 
Two patients died, one on the third day of penicillin treatment and the other on the 
third day after termination of treatment, but neither death could be attributed to the 
penicillin therapy. Except for a temporary febrile reaction in three patients and an 
urticarial eruption in one, the treatment was well tolerated. The Herxheimer 
reaction did not occur in any case. ‘There was pronounced and rapid relief of 
substernal pain. The effect of the drug on cardiac decompensation was less evident 
because of the combined administration of cardiotonic agents, but several patients 
were definitely benefited. Although undesirable etfects of penicillin therapy have 
been observed only in exceptional cases, the authors consider it advisable first to 
treat patients with syphilitic aortitis as nonsyphilitic patients with angina pectoris 
or cardiac decompensation, Only when this treatment fails or when the results 
appear to be inadequate should penicillin therapy be used and combined with admin 
istration of cardiotonic agents, diuretics, and dietetic treatment. As a precautionary 
measure, a few injections of mercuric cyanide should be given before penicillin is 
instituted. The minimum daily dose of penicillin should be 500,000 units, and it may 
be increased to 1,000,000 units daily for at least two weeks, to be continued for 
three to four weeks if required. It should be followed by a one-month course of 
treatment with mercuric cyanide and, in the absence of renal insufficiency, by 
another one-month course of treatment with bismuth. This three-month treatment 
should be repeated three or four times during one year until the patient’s serum 
becomes negative and there is pronounced improvement of the cardiovascular dis- 
turbances. While we personally favor the use of penicillin alone, the Lian, Nedey, 
and Cassimatis scheme of treatment will satisfy even the most conservative phy 
sician, even though bismuth or mercury does not necessarily prevent Herxheimer 
reactions. Actually the first such reactions recorded occurred after mercurial 
therapy. 

Cardiovascular Syphilis—Therapeutic Paradox.—Mohr and Hahn #7"? point out 
the impossibility of differentiating between therapeutic paradox and progression of 
disease despite treatment. Four cases are presented, with the comment, “If such 
a phenomenon as the therapeutic paradox does exist, the four cases here described 
could be examples.” 

The Problem of the Jarisch-Herxheimer Reaction in the Penicillin 7 herapy of 
Cardiovascular Syphilis.-Sinclaire and Webster *'* have reviewed the literature 


a 
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on penicillin treatment of cardiovascular syphilis and have added 53 cases, from 
the New York Hospital, of treatment with 2,000,000 to 12,000,000 units of penicillin, 
They conclude that the dangers of the Herxheimer reaction and therapeutic paradox 
have been exaggerated, that preparatory heavy metal therapy does not prevent the 
Herxheimer reaction and should therefore be dispensed with, and that penicillin 
alone is the best treatment for cardiovascular syphilis. Wheeler and Curtis,*'* of the 
University of Michigan, reporting on the treatment of 21 previously untreated 
patients with cardiovascular syphilis, reached identical conclusions to those of 
Sinclaire and Webster (see above). On the other hand, Butterly and Fishman **° 
report a case in which a fatal Jarisch-Herxheimer reaction occurred in a 43-year-old 
woman who had had no previous symptoms of coronary insufficiency or cardiac 
failure. This patient received penicillin, presumably for an upper respiratory tract 
infection. Several hours after the first injection of penicillin she experienced 
symptoms suggestive of coronary occlusion, with subsequent congestive failure. 
Klectrocardiograms substantiated the clinical impression of myocardial infarction, 
and autopsy showed syphilitic aortitis with involvement of the coronary ostia, 
myocardial infarction, and the absence of coronary artery sclerosis. In the gross, 
the areas surrounding the coronary ostia were edematous, suggesting the recent 
exacerbation expected in a Jarisch-Herxheimer reaction. Although the bulk of 
evidence indicates that fatal therapeutic shock is distinctly unusual with the use 
of penicillin in cases of cardiovascular syphilis, discrimination in the use of penicillin 
is certainly in order in treating the disease and in the treatment of any patient about 
whom little is known. 

Wiring of Aortic Aneurysm.—Linton and Hardy **! in a detailed report main- 
tain that the majority of thoracic aortic aneurysms are syphilitic in origin, They 
believe that if the aneurysms are left untreated they represent a fatal condition in 
the majority of cases; death usually occurs from rupture of the dilatation or from 
suffocation due to compression of the trachea within a year after onset of symptoms. 
tighteen patients with thoracic aortic aneurysms have been treated by the intra 
saccular wiring method during the past decade, a new “pack’’ technique being 
utilized in most of the cases to insert 100 to 500 feet of stainless steel wire. lusiform 
aneurysms as well as the saccular type may be treated by this method. Linton and 
Hardy prefer to do the wiring by direct exposure of the lesion through an open 
thoracotomy incision. They realize that the “pack”? method of wiring is not the 


ideal treatment, but it often relieves pain and may prolong life. 


TREATMENT OF NEUROSYPHILIS 
There appears to be little question that penicillin alone is a superior treatment 
for asymptomatic neurosyphilis. In the case of paresis, however, there is still divided 


opinion as to whether penicillin alone, penicillin plus fever, or fever alone gives the 


best results. The balance of favor continues to be in the direction of penicillin alone 
or with fever. 
LT 
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Cerebral Blood Flow and Metabolism in Neurosyphilis—The Effects of Various 
Therapeutic Measures—Heyman and his co-workers *** studied cerebral blood 
flow, oxygen consumption, and vascular resistance in 69 untreated patients with 
neurosyphilis by the nitrous oxide method of Kety and Schmidt. In patients with 
paresis and meningovascular neurosyphilis blood flow and oxygen consumption were 
significantly reduced and vascular resistance was increased, whereas in those with 


asymptomatic neurosyphilis all three functions were normal. Following penicillin 


and fever therapy of patients with paresis oxygen consumption often increased, and 
this change usually was correlated with improvement in the mental state. During 
fever treatment, both blood flow and oxygen consumption increased in patients with 
paresis but not in those with asymptomatic neurosyphilis. Little change in these 
functions was found during the Herxheimer reaction or following intravenous 
injections of nicotinic acid or cytochrome ¢ 

Treatment of Asymptomatic Neurosyphilis—Using the cerebrospinal fluid cell 
count as a guide to therapeutic response and re-treatment, Ford, Wiggal, and 
Stokes,*** of the University of Pennsylvania, report their experience in treating 112 
patients with asymptomatic neurosyphilis with penicillin (not less than 4,800,000 
units of aqueous penicillin G or 4,800,000 units of penicillin in oil and wax in not 
less than eight days). Ten patients failed to attain a normal spinal fluid cell count 
within six months after treatment or showed an initial response followed by a 
secondary rise later on. This represents a failure rate of 8.9%. These cases are 
not “penicillin failures” but rather failures of a particular treatment schedule, 
inasmuch as six of the eight patients who were re-treated showed an immediate 
favorable response when re-treated with 9,000,000 units of penicillin, On the basis 
of their experience Ford and his co-workers recommend a dose of not less than 
10,000,000 units of penicillin (either delayed-action or aqueous penicillin G) admin 
istered over a period of not less than 10 days. Further, they remind one again that 
in spite of a good response in the spinal fluid signs and symptoms of degenerative 
symptomatic neurosyphilis may perhaps appear in those patients having minimal 
but undetected parenchymatous involvement at the time of treatment. In another 
study Ford and Stekes *** state the following, from an experience with 160 patients : 

Penicillin is the treatment of choice in asymptomatic neurosyphilis; its superiority over all 
other types of treatment has been demonstrated. There is nothing to be gained by the use of 
arsenic and bismuth before, during, or after penicillin therapy. The total dose of penicillin 
should be approximately 10 million units given over a period of not less than ten days 

lebrile Herxheimer reactions can be expected in about 24 per cent of all cases; those having 
active fluids are more likely to have a Herxheimer than those with inactive fluids. Reducing 
the initial dosage of penicillin will not reduce the incidence or intensity of the Herxheimer 
reaction 

Ambulatory treatment with absorption-delayed penicillin is now being evaluated. This 
schedule employs aqueous procaine penicillin, 600,000 unit (2 ce.) dose intramuscularly daily 
for 15 days; total dose 9,000,000 units 
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The spinal fluid cell count in a bloodless specimen is the most sensitive and reliable indicator 
of activity of the syphilitic process. An elevated cell count six months after treatment indicates 
failure to arrest the disease and the patient should be re-treated. A persistently positive spinal 
fluid Wassermann and colloidal reaction in an otherwise normal fluid is not an indication for 


re-treatment. 
Three and seven-tenths per cent, or 6 cases of 160 treated for asymptomatic neurosyphilis 


have progressed to symptomatic neurosyphilis. It appears that penicillin will prevent symp- 
tomatic neurosyphilis if asymptomatic cases are treated early. This figure of 3.7 per cent pro- 
gression for the penicillin-treated cases is considerably less than the 6% progression rate in the 
prepenicillin era. 

Long-Term Observations of Hospitalized Paretic Patients —Observation by 
Dattner and his co-workers **° of paretic patients institutionalized for 5 to 25 years 
revealed that antisyphilitic treatment had rendered the spinal fluid inactive or nega- 
tive in all, although in most of them there had been no significant clinical remission 
following apparently adequate therapy, which included malaria in most cases. In 
no patient did additional therapy given at a time when the spinal fluid was inactive 
produce significant clinical improvement. As a rule the spinal fluid complement 
fixation tests became negative within 10 years after successful therapy. On the 
basis of this study the authors reemphasize the concepts which Dattner has fought 
so hard to have accepted. Serial spinal fluid examinations are the best guide, and 
clinical response the worst guide, to the effectiveness of treatment for paresis. 
Prolonged inactivity of the spinal fluid after treatment indicates that “the infection 
has been cured.” In such patients persistent psychotic manifestations are due to 
destruction of brain parenchyma or to “ta psychosis which may have been released 
by the syphilitic inflammation or which was coincidental.” Such patients may be 
helped by shock therapy but never by further antisyphilitic treatment. Relapse of 
neurosyphilis, as demonstrated by spinal fluid examination, rarely if ever occurs 
more than two years after effective antisyphilitic treatment. 

Treatment of Neurosyphiiis: Penicillin Alone vs. Penicillin Plus Fever.—\With 
the scrupulous attention to accuracy and statistical validity which characterizes 
studies emanating from the Venereal Disease Division of Johns Hopkins University, 
Hahn and his co-workers *** compare the therapeutic efficacy of penicillin alone and 
penicillin plus malaria in 589 neurosyphilitic patients. Penicillin was uniformly 
effective in rendering the spinal fluid negative in all forms of neurosyphilis. [Peni 
cillin alone was considered the treatment of choice in asymptomatic neurosyphilis, 
syphilitic meningitis, and neurosyphilis manifested only by pupillary changes. In 
paresis the addition of malaria may afford slight additional benefit with respect to 
clinical results. Both forms of treatment afford equal benefit in tabes dorsalis ; 
mild to moderate tabetic symptoms disappeared in one-third of the patients following 
treatment. As penicillin alone could not be evaluated in the treatment of primary 
optic atrophy, penicillin plus malaria was felt to remain the treatment of choice. 
Boas ***? compared the results, reported in the literature, of treatment of 579 male 


patients receiving malaria fever therapy for neurosyphilis at St. Hans Mental Hos- 


er 
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pital and personal observation of 162 patients receiving artificial fever and penicillin 


therapy at the University of Copenhagen Clinic. He concludes that if the hyper 
therm therapy is correctly employed and treatment properly administered by a 
specially trained technician statf the therapeutic program can be easily conducted, 
with remarkably few and insignificant complications. The effectiveness of physically 
induced fever seems to be about equal to that of malaria therapy upon comparable 
patients, but the artificial fever therapy has so many technical advantages that its 
effectiveness in the fight against neurosyphilis is in reality much greater. Two of 
the advantages are that the patients can be treated on an ambulatory basis and that 
the therapy can be repeated indefinitely. On the basis of one- to six-year follow-up 
studies of 469 neurosyphilitic patients treated with penicillin alone or combined 


18 


penicillin and malaria Perlo and his associates *** conclude that penicillin alone ts as 
effective as penicillin plus fever in all forms of neurosyphilis. 


9 


Brown *** presents the results of a five-year investigation of five modes of treat 
ment of patients with severe dementia paralytica in a state hospital. These are the 
five systems of treatment: Group |: Four million units of penicillin were adminis 
tered in a dose of 20,000 units every two hours for 1623 days. Group I]: Four 
million units of penicillin were given in the same manner as in Group I, and thera- 
peutic malaria was induced. The optimum course of therapeutic malaria was con 
sidered to be 50 hours at a temperature above 103 PF. Kither tertian or quartan 
malaria was used, depending on whether the patient was immune to tertian malaria. 
li he seemed so, he was inoculated with quartan malaria. Group II1: Four million 
units of penicillin in the mode described for Group | were given plus one year of 
treatment with intravenous injections of arsenic alternating with bismuth therapy. 
This chemotherapy was given in courses of 10 injections in each series. Group IV: 
Four million units of penicillin, a course of therapeutic malaria, and one year of 
chemotherapy were given as deseribed for Group [1]. Group Vi: This group, used 
as a control, received a course of therapeutic malaria plus chemotherapy inthe 
amounts noted for Group LIT. It would seem from this study that for the severe 
tvpe of dementia paralytica seen customarily in the state hospitals penicillin com 
bined with therapeutic malaria is the most desirable form of treatment. 

Nicol and Whelen,**’ in an excellent exposition, present three groups of patients 
with neurosyphilis, treated with penicillin alone (31 patients), penicillin” plus 
malaria (152 patients), and malaria alone (280 patients), respectively. About three 
fourths of the patients were males (335 males and 128 females). The age incidence 
and the history of previous antisyphilitic therapy were the same. About three-fourths 
of the patients in each group had general paralysis, and 10%, 12%, and 3.2% of 
the three groups respectively had taboparesis. lenicillin plus malaria yielded 27.8% 
and 37.5% recovery and improvement, respectively, while malaria alone yielded 

, 


28.5% and 31% in the same categories, but no change was observed in 21.2% of 
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Je 


patients treated with penicillin plus malaria as compared with 91.5% in malaria- 


treated patients. Deaths, however, occurred in but 13.5% of the patients receiving 
combined therapy, while 31% died in the group of patients treated with malaria 
alone. There were no remarkable serological effects from any type of therapy. 
Cerebrospinal fluid test results are relatively similar for the two malaria-treated 
groups, but the addition of penicillin speeded up the cerebrospinal fluid change. 
Because of the small series, the patients treated with penicillin alone were analyzed 
separately. Of the 31 in this group 4 recovered, 7 showed improvement, the con- 
dition of 3 was the same, and 12 died (death due directly to neurosyphilis). This 
high death rate for patients treated with penicillin alone may be due to the poor 
material risks being subjected to penicillin alone at first, malaria being withheld 
until the patients’ conditions had improved. It would appear that in certain cases 
penicillin alone is adequate treatment for neurosyphilis and also that in some cases 
a single course of penicillin is inadequate. Malaria plus penicillin is far more efficient 
than malaria alone, as, similarly, malaria supplemented by chemotherapy gives 
much better results than malaria alone. In spite of the divergent opinions in the 
literature, Nicol and Whelen believe that it would be unwise to eliminate the use 
of malaria altogether, but at the same time they feel that penicillin has usurped the 
role played by malaria. “Penicillin is now the main line of treatment and malaria 
the supplementary, at any rate in the more severe forms of parenchymatous neuro- 
syphilis.” A good general discussion by leading British experts is appended. 

Tabes Dorsalis and Severe Hypoplastic Anemia: Penicillin Therapy.—A case 
report is presented by Brown and Davis **' of a 48-year old woman in whom severe 
macrocytic anemia developed in association with tabes dorsalis. The anemia proved 
refractory to various forms of hematinic treatment and during administration of 
penicillin progressed to almost complete aplasia, as revealed by sternal marrow 
examination. Use of penicillin was discontinued, and progressive hematologic 
recovery occurred, This recovery has been maintained during the past three years. 

Malariotherapy: Treatment of Neurosyphilis.—I\n a general discussion on the 
advantages and disadvantages of malaria fever and hypertherm therapy of neuro- 
syphilis Madsen *** states that he believes hypertherm therapy has the great advan- 
tage in that it can be administered to outpatients, while its drawbacks are the high 
cost of apparatus, limited number of patients who can receive treatment simultane- 
ously, and the requirement of a large trained staff. Thus, the ideal seems to be to 
use all methods of treatment and to use them in combination. Results of malaria 
fever treatment of 579 patients, among 856 admitted to St. Hans Mental Hospital 
since 1923, are presented in detail. 

Response of Plasmodium Malariae Infections to Three Drugs: Metachloridine, 
Chloroguanide (Paludrine), and Chloroquine. Mclendon and Young *** tested 


 —__—_—_ 
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the efficacy of metachloridine (N'-|5-chloro-2-pyrimidyl| metanilamide), chloro 
guanide ( Paludrine) and chloroquine dihydrochloride given intramuscularly in 33 
induced infections of Plasmodium malariae. No toxic reactions from any of the 
drugs were noticed. The poorest results were obtained with metachloridine 
Chloroguanide gave only slightly better results, but was not so effective as oral or 
intramuscular use of chloroquine. Chloroquine dihydrochloride given in a single 
intramuscular injection of 450 mg. produced the best results. The removal of para 
sites from the blood stream and the elimination of fevers were relatively rapid. The 
action was very similar to that obtained by oral administration of chloroquine dihy 
drochloride in doses totaling 1.5 and 2.4 gm. The intramuscular method has the 
obvious advantage of requiring only one injection. 

Effects of Corticotropin on Induced Malaria in Man.—lKass, Geiman, and 
Finland *** administered corticotropin to three patients with induced benign tertian 
malaria and compared their responses with those of seven patients with malaria who 
did not receive corticotropin. Corticotropin reduced slightly the amount of fever 
occurring during the paroxysms but did not affect the periodicity or the height of 
the therapeutic responses. However, the parasite counts in the patients receiving 
the hormone were significantly higher than those in the controls. The observations 
suggest that the action of corticotropin in reducing resistance to infection may 
include an effect on components of host resistance not directly related to the acute 
inflammatory response and probably not directly concerned with antibody pro 
duction. 

Treatment of the Psychosis of General Paresis with Combined Amobarhital 
Sodium (Amytal) and Psychotherapy.—Wallerstein *** discusses the extent of the 


potential reversibility of so-called organic deterioration and dementia as illustrated 


in the treatment of a patient with general paresis. The patient was a 53-year-old 
white World War I veteran suffering from advanced taboparesis and the mental 
picture of organic psychosis in an apparently advanced stage of deterioration and 
dementia. Antisyphilitic therapy with penicillin and malaria arrested the progress 
of organic damage and caused serologic reversal but failed to halt the developing 
psychotic manifestations. .\ partial remission of the psychosis was induced by a 
combination of amobarbital sodium (.Amytal) medication and intensive therapeutic 


interviews. 


CORTICOTROPIN AND CORTISONE IN TREATMENT OF INTERSTITIAL KERATITIS 


Smith and Steffensen °“* in their review on corticotropin and cortisone in the 
treatment of ocular disease summarize the conflicting results of this hormonal 
therapy in interstitial keratitis. Since this report there have been a number of other 
studies dealing with the topical application of cortisone alone or with antisyphilitic 
therapy in this form of syphilitic eye disease. Short reference is made to a few 


of them. 


234. Kass, FE. H.: Geiman, Q. M., and Finland, M Effects of ACTH on Induced Malaria 
in Man, New England J. Med. 245: 1000-1002 (Dec. 27) 1951 
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LTopwal Application of Cortisone in Syphilitic K eratitis—Maddin and Danto 2%7 
demonstrated that cortisone acetate, when used topically, was beneficial in two cases 
of congenital syphilitic interstitial keratitis. The exact mechanism of action of 
cortisone when used topically is unknown. It seems, however, that the timing of 
the therapy is an important factor. A better response was obtained in the patient 
whose inflammatory process was treated within two months of its onset, whereas 
in the other case nine months had elapsed before cortisone therapy was instituted, 
and the result was not as good. The treatment used by Maddin and Danto is inex- 


pensive and permits the patient to be ambulatory. Their schedule was one drop of 


cortisone acetate (ophthalmic suspension) 2.5% strength (25 mg. per cubic centi 
meter) dropped into the conjunctival sac of the affected eve every hour during the 
waking hours (7:00 a. m. to9: 00 p. m.). Ina thoughtful and provocative communi 
cation Woods *** differentiates between the effect of locally instilled cortisone in early 
interstitial keratitis, the stage of edema and cellular infiltration, and in late keratitis, 
the stage of vascularization and necrosis. In the early stages there is immediate and 
dramatic ameliorization, and if treatment 1s continued through the natural course 
of a self-limited attack cure is simulated. Response is slower in the late stages, and 
there is no benefit when necrosis has occurred. Woods suggests that despite the 
initial favorable clinical response cortisone may not be for the ultimate good of the 
patient. He points out that in the rabbit normal corneas do not show the resistance 
to reinfection which is seen in vascularized corneas and that following systemic 
cortisone treatment in rabbits with early syphilis the lesions “rebound” to greater 
size. Crane and McPherson **” report on the effect of topical administration of 
cortisone in 1] patients with interstitial keratitis. There was prompt subjective 
relief, arrest of progression, and prevention of vascularization. Recurrence after 
treatment occurred in about one-half of the eyes but responded promptly to retreat 
ment. No untoward effects were seen. In combination with antisyphilitic therapy 
Horne **° found local instillation of cortisone drops rapidly and dramatically effec 
tive in three patients with interstitial keratitis and in two with acute iridocyclitis 
due to syphilis. In a concentration of 5 mg. of cortisone to 1 ml. isotonic sodium 


chloride solution 1 drop was instilled every three hours. 


TREATMENT OF SYPHILIS IN) PREGNANCY AND CONGENITAL SYPHILIS 
Penicillin still holds the fore as the most effective treatment for syphilis in preg- 
nancy and congenital syphilis. Ingraham **' as well as Speiser ** reaffirm their 
previous statements, and new data along the same lines are appearing in the foreign 
literature. 
LL 
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Treatment of Congenital Syphilis and Syphilis in Pregnancy, 
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In a five-year study of syphilis in pregnancy at Philadelphia General Hospital, 
in which syphilis was treated by every possible means, Ingraham **' found that 95% 
of the infants were born alive and survived the neonatal period. In a 10-vear study, 
in the same hospital, of more than 300 women with syphilis who received no treat 
ment, a dead or diseased child resulted in 82% of the cases ; with treatment, between 
91% and 93% of the pregnancies resulted in the birth of normal full-term living 
infants. Ina series of more than 500 cases observed by Speiser ** penicillin proved 
to be the most efficient agent vet available for treating syphilis in pregnaney. Peni 
cillin procaine in oil with aluminum monostearate, the preparation finally used, was 
given in 1,200,000 units every other day for 4 injections in early syphilis, 600,000 
units daily for 10 injections or 1,200,000 units every other day for 5 doses in late 
syphilis and 600,000 units daily for 15 days in neurosyphilis. Consistent fall in the 
titer of quantitative serological tests indicated a successful result ; a rise in titer indi 
cated a relapse or new infection. When the titer of the infant at birth exceeded that 
of the mother, congenital syphilis was assumed. A persistent titer of 16 or above for 
six months was an indication for resumption of treatment. Because some patients 
are unreliable, a complete follow-up system was unattainable and a small percentage 
of reinfections and failures was inevitable. Brehme ** believes penicillin therapy to 
be of greatest value in earliest congenital syphilis (to age of 6 months). He feels that 
pregnant women with syphilis who have been carefully treated and observed need 
no further therapy. The treatment of asymptomatic children of syphilitic mothers 
without certain diagnosis is deprecated. In these children it is especially valuable to 
depend on follow-up, with examinations at lengthening intervals to the age of 
puberty. 

During 1945-1950, in Venezuela, 1,087 pregnant women with syphilis were 
admitted) to hospitals of the maternity services and 694 were treated with penicillin 
in outpatient clinics. These figures represent 78% of all the cases of maternal syph 
ilis in the whole country and show an incidence of 5% among the total population 
of pregnant women. From this total a group of 437 cases was selected by 
Aurrecoechea and Lovera **' for detailed analysis of the therapeutic value of pent 
cillin treatment. Doses ranged from 2,000,000 to 6,000,000 units, but 98.5% of the 
patients received over 3,000,000 units. Only in 2% of the cases was treatment 
started before the third month of pregnancy; 36% were treated before the sixth 


month. In 370 cases (84.7% ) delivery took place normally, and 94.6% of the babies 


appear to have been free from infection, Only six children delivered alive showed 
evidence of syphilis (1.1%). Of 144 babies, followed up until their second month, 


only one was found to be sutiering from congenital syphilis; in this case the mother 
was not treated until the sixth month of pregnancy. The efficacy of penicillin treat 
ment in the prevention of congenital syphilis is thus fully substantiated. 
Se 
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A. group of 220 children with syphilis were treated by Raitz, Fabrikant, and 
Liberman **° with penicillin and were observed oyer a period of up to four years; 
130 were infants with congenital infection; one-third of the patients were not seen 
until the disease had been present for one to three months. The dose was 300,000 
to 500,000 units per kilogram daily in six doses given intramuscularly; later the 
dosage was changed to three doses given subcutaneously in 0.5% procaine; the 
course of treatment lasted for 12 to 15 days and was repeated after three to four 
weeks. Small doses (5,000 units) were given at first in order to avoid Herxheimer 
reactions, and the dose was increased later to 20,000 units. Skin lesions regressed 
in 3 to 10 days, and rhinitis disappeared in a quarter of the cases at the end of one 
course ; destructive bone lesions healed after one to two months, and periostitis after 
two to four months. [enlargement of the liver and spleen responded less rapidly and 
olten progressed during the course of treatment, but nephritis improved rapidly, and 
the urine was often normal at the end of the first course. The general condition of 
the infants improved, their anemia disappeared, and they put on weight. Of 135 
children, 76 of whom were infants, with congenital syphilis, 15 died (13 infants), 
10 of them during the first course, while 6 died out of 93 children (including 75 
infants) treated subsequently with larger doses. The Wassermann reaction usually 
became negative two to four months after treatment was begun, but it remained 
positive in some cases until combined therapy was given. Arsenical compounds were 
given at a later stage in view of the possibility of relapse after treatment with 
penicillin alone. The authors also gave penicillin treatment to 40 patients between 
the ages of 6 and 17 years suffering from acquired syphilis. Smaller doses were 
given in this group; 100,000 to 150,000 units were given per kilogram, with a total 
of 2,000,000 to 3,500,000 units in a course. Good results were obtained. There was 
complete restoration of vision in five out of seven cases of keratitis; involvement of 
the central neryous system was arrested in other cases, and the Wassermann reac- 
tion became negative in 10 of 16 patients. Relapses may occur later if treatment 


with the usual preparations is not also given 


POXIC REACTIONS TO PENICILLIN TREATMENT 


Much controversy still exists in the recent literature as to the incidence of toxic 
reactions to penicillin therapy. Whether or not the incidence is great, certainly as 
time goes on the variety and seriousness of some of the reactions cannot be ignored. 
Among some of the recently reported reactions are fatalities, certain kidney reac- 
tions to be described later, pseudoglycosuria,**® steatorrhea,*** serum-sickness-like 


syndrome,*** laryngeal obstruction,**" emotional disturbances,?”’ periarteritis nodo- 
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sa"! and various cutaneous manifestations; new data have been obtained on 
penicillin O, Other hypoallergenic penicillins have been mentioned previously. 

Incidence of Penicillin Reactions—\Witchen and his associates *°? attempted to 
determine whether allergic reactions to penicillin increased or decreased in number 
from 1947 to 1950, Despite the four-fold increase in penicillin production during 
this period the number of reactions per year reported in the literature remained 
almost constant. In syphilitic patients treated with penicillin in Bellevue Hospital 
the reaction rate declined during this period, Of 14 prominent investigators queried 
by questionnaire, 11 felt the reaction rate was declining and 3 felt there was no 
change. The authors conclude that the incidence of reactions is falling impressively, 
primarily because of the increasing use of penicillin procaine. This thesis is ampli 
fied in a beautifully illustrated brochure by the Bristol Laboratories.*°* While the 
wealth of statistics presented seems to indicate a decline in reaction incidence, we 
would be less optimistic for the future than are the author or authors of this bro 
chure. Likewise, we believe that it will be interesting to follow the production of 
further decrease in the incidence of penicillin reactions by the interplay of certain 
factors (increased purity of the drug, newer and less allergenic derivatives, inclusion 
in penicillin products of an antihistaminic preparation, higher doses of penicillin 
given ina shorter time, and population desensitization tendency ). 

Fatalities from Penicillin.-Since December, 1946, a total of 107 fatalities caused 
by drugs, including 6 due to penicillin and 5 due to streptomycin, have been reported 
in the literature. Flaxman °°* feels that a history of allergy, previous sensitization 
to the antibiotic, the appearance of a rash, or the presence of cardiovascular or neu 
rologic syphilis calls for great caution in the administration of penicillin 

Renal Function Studies in Acute Syphilitic Nephrosis Before and After Treat 
ment with Penicillin —Furman and his associates,’°° after a review of the literature 
on syphilis of the kidney, report results of studies of renal plasma flow, glomerular 
filtration rate, and maximum tabular excretion in an 18-year-old Negro youth, 


admitted with syphilitic nephrosis to the Vanderbilt University Hospital. The 


patient was treated with two courses of 4,800,000 and 8,400,000 units of penicillin 


and studied by means of p-aminohippurate and inulin clearance tests before and after 
treatment. The tests indicated a concomitant and approximately equivalent depres 
sion of glomerular and tubular function. Recovery seemed to be complete. The 
authors believe this is the first case of syphilitic nephrosis in which these clearance 


a 
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tests have been reported. Spring *°* observed a man in whom skin purpura, 
nephritis, and the nephrotic syndrome developed following the use of penicillin 
procaine. The purpura was accompanied by the joint symptoms described by 
Schoenlein and the intestinal crises described by Henoch. 

Steatorrhea Following the Use of Antibiotics. —Merliss and Hoffman *** describe 
prolonged diarrhea of a type closely resembling and apparently identical with that 
of the sprue syndrome following administration of chloramphenicol, aureomycin, 
oxytetracyline, or penicillin-sulfonamide combinations. It is probably due to a 
deficiency state secondary to the destruction of the normal intestinal flora, and it 
responds readily to parenterally administered liver in conjunction with ingestion of 
B vitamins. 

Serum-Sickness-like Syndrome from Penicillin.—\Lapin and Mond **™* present 
two cases of children who showed an encephalitic syndrome with myocarditis and 
nephritis, presumably on an allergic basis, as well as the usual urticaria, angio- 
neurotic edema, and fever. Pelner and Waldman ***” add 14 cases of serum-sickness 
type of penicillin reaction, which was treated effectively with sodium dehydro 
cholate as the mainstay of therapy. Riley **** reported the cases of 22 patients with 
delayed serum-sickness-like reaction to penicillin. Eighteen of the patients had 
previously used penicillin locally. Riley suggested that there may be damage result- 
ing from these reactions that is more than a transient syndrome. 

Emotional Disturbances After Penicillin Therapy. Jatchelor, Horne, and 
Rogerson *°" encountered reactions in eight patients undergoing treatment for the 
later stages of syphilis at three separate clinics. [ach reaction developed imme- 
diately after the deep intramuscular injection into the buttock of an aqueous sus- 
pension of penicillin procaine. All the patients had had courses of different types of 
penicillin previously without reactions. Reactions appeared to consist entirely ot 
an emotional disturbance of a hysterical type. Most of the patients thought they 
were dying, four of them were slightly cyanosed, and two of them stated they tasted 
the drug in the mouth. The reactions were not allergic but were thought to be a 
sequel to accidental intravenous injection, 

Side-L:ffects of Therapy with Penicillin.—-Kalz*"* and his co-workers studied 
the treatment reactions in 100 unselected patients receiving penicillin therapy. The 
intensity of the cutaneous response to stroking increased in 80% of the patients ; 
in 10% true and persistent dermographia developed after therapy. Seborrhea and 
acne rosacea were aggravated by penicillin treatment. The cases of urticaria which 
developed could be divided into two groups: (@) urticarial swellings limited to the 
area exposed to pressure and () small urticarial lesions limited to the sites of hair 
follicles. Kalz presents some evidence suggesting that some of these reactions to 
penicillin are due to cholinergic stimulation rather than to a specific sensitization. 

Cutaneous Reactions to Penicillin.—Vhotinos *°* describes three cases in which 
there were grave toxic effects due to penicillin therapy: vesiculodematous erythro- 
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derma, edematous erythroderma with death from pulmonary edema, and erythema 
multiforme with complete anuria lasting 36 hours. Irwin and his colleagues 
report a case of the atopic type of penicillin sensitivity. Goldman,*® of Cincinnati, 
observed six consecutive cases of bullous penicillin reactions associated with the 
urticaria-angioedema complex. Some of the lesions were hemorrhagic. 

Allergy to Penicillin O.—Siegal *"* described five patients with allergy to pent 
cillin O as a result of sensitization with penicillin G. In each case positive cutaneous 
reactions to both forms of penicillin were obtained. Penicillin © is not always a 
safe substitute for penicillin G in penicillin-allergic patients. A review of the avail 
able literature indicates that cross sensitization to penicillin O is the rule rather than 
the exception among those patients who are persistently allergic following a reaction 
to penicillin G. Marsh and Tillotson *°* made studies on the allergenic properties 
and therapeutic etfectiveness of penicillin QO. Fifty-six hospitalized patients were 
given crystalline penicillin O potassium as a therapeutic or prophylactic measure 
Two patients received the drug by aerosol inhalation ; the remainder received inter 
mittent intramuscular injections in doses of 200,000 to 2,400,000 units daily. One 
patient received intrathecal injections in addition to intramuscular therapy. Treat 
ment was continued for five days unless a sensitivity reaction occurred. Four 
patients (7.7% ) had cutaneous reactions. Reactions occurred in two patients who 
had not previously received penicillin and in two who had shown prior sensi 
tivity to penicillin G. Penicillin © produced no skin reactions in three patients 
previously sensitive to penicillin Gi; however, skin tests in two of these patients 
revealed no reaction to either penicillin © or penicillin (i. 

Treatment of Penicillin Reactions with Histamine.—Goltman *** treated 30 
patients with reactions to penicillin with histamine, with relief of symptoms, after 
palliative treatment with the usual antihistaminics had been used without lasting 
benefit. Twenty-one patients were hospitalized and were treated intravenously ; 


nine were treated intradermally on an ambulatory basis. 


JARISCH-HERXHEIMER REACTION TO PENICILLIN 
The factors involved in the production of the Herxheimer reaction are gradually 
being worked out. Some *** still believe that preparatory treatment will prevent 


this reaction. The group in Atlanta has approached this problem from various 


angles in the past few years. This years’ articles contain several more of their 


studies. The problem of Herxheimer reaction in cardiovascular syphilis has been 
discussed above. An interesting sidelight on the Herxheimer reaction is the phe 
ii 
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nomenon of eosinopenia which follows penicillin therapy for syphilis. Joulia and 
his co-workers *”° believe that this is a test of sufficient sensitivity and of more 
reliability than elevation of temperature. It seems to depend on anaphylactic 
“stress” which is produced by the union of syphilitic antibodies and the treponemal 
antigens liberated following lysis of the organisms by penicillin. This ‘‘stress’’ is 
probably dependent on the hypophysis-adrenal axis. 

Production of Herxheimer Reactions by Injection of Immune Serum in Rabbits 
with Experimental Syphilis.—Waving previously demonstrated the appearance of 
polymorphonuclear leucocytes in syphilitic lesions to be a histologic indicator of the 
Herxheimer reaction following administration of penicillin or oxophenarsine hydro- 
chloride to syphilitic rabbits and human beings, Sheldon and his co-workers 7% 
found the same phenomenon following intravenous injection of syphilitic serum into 
rabbits with early syphilitic lesions. The conclusion is drawn that treponemal immo- 
bilizing antibody in the serum destroys large numbers of treponemes and_ that 
destruction of treponemes is part of the pathogenesis of the Herxheimer reaction. 

Production of Herxheimer-like Reactions in Rabbits with Spirillum Minus 
Infections by Administration of Penicillin or lmmune Serum.—The same authors **7 
found an identical picture in mice infected with Spirillum minus and treated with 
penicillin or rabbit immune serum. With the latter they were also able to demon- 
strate in vitro immobilization and disappearance of spirilla. 

Effect of Corticotropin on Jarisch-Herxhetmer Reaction.—Sheldon and_ his 
co-workers *** produced multiple skin syphilomas on the backs of six male albino 
rabbits by intradermal inoculation of 0.1 mil. of a saline suspension of the Nichols 
strain of Treponema pallidum. A few days after the appearance of the lesions one 
syphiloma was excised as a control and corticotropin in daily doses of 5 mg. per 
kilogram of body weight was administered intramuscularly in three divided doses 
per day, On the third day of corticotropin therapy one and sometimes two of the 
skin lesions were excised. Immediately aiterwards, three doses of 10,000 units of 
crystalline penicillin in aqueous solution were given intravenously at three-hour 
intervals, while corticotropin therapy was continued for another day. The remaining 
syphilomas were excised at two-hour intervals after the initial injection of penicillin. 
Results showed that the administration of corticotropin did not prevent the occur 
rence of the morphological manifestations of the Herxheimer reaction, which con- 


sisted of transient acute inflammatory cell infiltration in the syphilitic lesion. The 
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changes were similar to those observed in the syphilitic lesions of human beings 
and animals receiving penicillin alone. In fact, the hormone caused a diminution 
of the inflammatory ceil infiltration in the syphilitic lesions and thus created a 
background agamst which the acute inflatmatory response associated with the 
Herxheimer reaction became more obvious. The failure of corticotropin to alter 
the Herxheimer reaction does not disprove that this phenomenon is a hypersensi 
tivity reaction, but it suggests that corticotropin does not interfere with the basic 
mechanism of the delayed type of hypersensitivity reaction, while it may exert an 
inhibiting effect on the associated inflammatory response. The long-term effect of 
corticotropin on untreated syphilitic infection in rabbits was studied in another 
group of six animals infected by intradermal inoculation of T. pallidum. In addi- 
tion, these animals had been given intravenously 3 ce. of the same suspension of 
T. pallidum. In two of the six animals corticotropin therapy was begun on the day 
of the appearance of the skin lesions and was continued for 30 days, while in four 
animals the drug was administered four days prior to inoculation and was continued 
for 90 days. Results indicated that prolonged administration of large doses of 
corticotropin to rabbits with experimental syphilis did not alter the host response 
sufficiently to change the natural course of infection. The hormone diminished, but 
did not completely suppress, the intensity of the inflammatory cell response in the 
syphilitic lesions, but the proliferative reparative processes in the lesions were dis 
tinctly inhibited. There was apparently no significant increase in the number of 
demonstrable treponemes in the lesions. 

Antihistamines and Herxheimer Reaction.—Joulia and his colleagues 


the absence of the febrile Herxheimer reaction in patients protected by antihista 


tt) 
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minies. This experience merits further study in the pregnant woman and_ the 
young infant. 

Herxheimer Reaction Produced by Local Application of Penicillin Solution to 
the Chancre.—Cutler and his co-workers **° chose male patients who had dark-field 
positive penile ulcers and long foreskins which could be pulled forward so as to 


form a cup to hold penicillin solution in contact with the ulcer. A solution of aqueous 


penicillin containing 20,000 units per cubic centimeter was used. One cubic centi 


meter of the solution was placed in the cup formed by the foreskin and held in 
contact with the ulcer for 15 minutes. Within an hour most patients complained 
of local discomfort and slight pain. After several hours the soft tissue about. the 
uleer became edematous and in some cases it was impossible to retract the foreskin. 
Within 24 hours the phenomenon would subside. The lesions became dark-field 
negative for five to six days. When parenteral therapy was instituted after six or 
seven days, the patients might again show the local signs and symptoms in addition 
to the systemic manifestations of the [lerxheimer reaction. 
le 

269. Joulia, P.; Pautrizel, R., and Texier, I Kssais de protection a l'égard de la réaction 
de Herxheimer par les antihistaminiques de synthése au cours du traitement par la penicilline 
dans la syphilis primo-secondaire et en particulier chez la femme enceinte: Note preliminaire, 
Bull. Soc. franc. dermat. et syph. 58:401-402 (July-Oct.) 1951 

270. Cutler, J. C.; Wright, R. D.; Arnold, R. C., and Leviton, S Local Herxheimer 
Reaction Following Application of Penicillin Solution to Syphilitic Chaneres, J. Ven. Dis. 


Inform. 32:207-208 (Aug.) 1951. 





ARCHIVES OF INTERNAL MEDICINE 


TOXIC REACTIONS NOT DUE TO PENICILLIN 

Only few reactions due to agents other than penicillin in syphilology have been 
described in the recent literature. Some of them are purpura and pancytopenia,?”' 
acute thrombopenia,*** and acute ascending myelitis.?" 

Bismuth Blue Line.—obinson *** examined and studied 411 patients receiving 
bismuth intramuscularly and orally, in an attempt to evaluate the “blue line.” The 
study included special histopathologic techniques and spectrographic analysis of 
calculus in addition to the usual laboratory studies. Robinson feels that the blue line 
is due to a hypersensitiveness and that calculus, gingivitis, stomatitis, trauma from 
dental restorations, or poor oral hygiene act only as contributing or precipitating 
factors in some patients 

SYPHILOID DISEASES 

Much interest prevails in the syphilis-like diseases. As Reynolds and Guthe 
point out, a global view of the treponemal diseases brings an increased appreciation 
of the fact that these diseases are often nonvenereal in their method of spread. This 
is particularly true of yaws and pinta, in both of which the vast majority of cases 
occur before sexual maturity. It is not so widely appreciated, however, that in many 
parts of the world syphilis also is commonly transmitted nonvenereally through 
juvenile contact play ; common eating and drinking vessels; common beds, towels 
and clothing, and perhaps also by insect vectors. Citing the juvenile endemic 
syphilis of Bosnia, the bejel of Syria and Iraq, and the njovera of Rhodesia, the 
authors stress that these forms of nonvenereal syphilis today represent significant 
public health problems that are of concern to the World Health Organization. The 
common denominator of all the nonvenereal treponematoses is an underdeveloped 
socioeconomic state and, consequently, unhygienic living conditions. In another 
study **° attention is called to the fact that recent advances in the study of the 
treponemal diseases make it desirable to revaluate the methods by which these 
diseases can be controlled. A review of the most significant advances is made, and 
on the basis of them there are developed certain general principles for a rational 
approach to yaws control on a large scale. These advances include (a) development 


of an improved therapeutic agent, (/) simplification of administration by the use 


of repository penicillin preparations, and (c) greater understanding of the biology 


of the treponematoses. Yaws control programs (such as those currently in progress 
with WH assistance) should develop in five phases: (1) orientation and prelimi 
nary analysis of the problem; (2) development of methodology ; (3) demonstra 
tion, survey and training ; (4) expansion, and (5) consolidation. In the formulation 
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and execution of yaws control programs there is an important role for international 
organizations. The function of these organizations should be to stimulate and add 
to the efforts ot national health administrations and not to provide a substitute for 
effective action on the national level. Theve is a reasonable prospect that if yaws 
control programs are carefully planned and meticulously carried out this disease 
ultimately can be eliminated as a major public health problem. 

Endemic Syphilis in Africa: The Njovera of Southern Rhodesia.—Wiillcox ?” 
has noted the world-wide distribution of extravenereal syphilis in primitive peoples. 
As civilization advances the incidence lessens, to be replaced by perhaps an equal 
or even greater amount of venereal syphilis. That a number of nuclei or residua of 
such infection are present in Africa is more than likely. One such variety, called 
njovera by the Karangas in the southeast of Southern Rhodesia, is described. In 
Sindebele the word njovela is used for syphilis, and some cases were noted under 
that label in the southwest. In the northwest the Botongas call it stakwelele. The 
significance of a nipple chancre in the mother of a syphilitic child (“throwback” 
infection) in the recognition of extravenereal syphilis is stated. It is recommended 
that all such cases noted by medical officers in the bush should be reported to district 
medical officers of health so that the localities of endemic syphilis in Africa may be 
plotted. That some may consider the condition to be yaws is beside the point. Both 
conditions, if both there are, react extremely well to a single injection of 2,400,000 
units of penicillin, and each has the same ultimate complications. Both, therefore, 
are treponematoses which are well rid of. A smaller dose, of 1,200,000 units, may 
be given in regions where the numbers are too large to justify the expense of the 
larger dose. Africa is a vast continent with many political and few geographical 
barriers to disease. Iven so, the treponemal diseases can be controlled if tackled 
on a comprehensive scale. 

Results of Penicillin Treatment of Pinta After Two Years.—Microcrystalline 
penicillin G procaine in oil with aluminum monostearate was used by Rein and his 
co-workers *'* in treatment of 665 patients with pinta. Treponema carateum dis 
appeared from the skin in about six hours after injection of from 300,000 to 
1,200,000 units. Much longer periods were required for the disappearance of the 
parasites when aureomycin, dihydrostreptomycim, chloramphenicol, and oxytetra 
cyline were used. Clinical and serological examinations of 350 of the patients were 
carried out at intervals of from one to three months for two years. Serological 
response takes place much more slowly in pinta than in syphilis or yaws, perhaps 
because the disease has usually been present for a long time before treatment is 
sought. Clinical results are also less rapid, five or six months being required for the 
disappearance of the pintids. The results obtained with one injection of 4 ce. 


(1,200,000 units) are better than those obtained with one injection of c. weekly 


le 
for four weeks, although the total dosage is identical. At the end of the two-year 


period, 20% of the patients had a negative serological response, 55% showed 
marked imrrovement, and in 25% the serological reaction was unchanged. 
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Bejel—ludson’s *** presentation of his present concept of bejel is reviewed. 
The data presented include newer observations on serology, epidemiology, and 
control of this disease. 

Primary Sore mn Bejel.—TVhe complete absence of the primary sore in bejel has 
always been the cornerstone of the theory held by many observers that bejel is an 
infection different from syphilis. It has also been a puzzling point for those who 
believe in the identity of the two infections and maintain that bejel is a modified 
form of syphilis which has adapted itself to rural conditions in certain parts of the 
world. By reporting the natural, though rare, occurrence of primary sores in two, 
possibly three, cases of bejel, Akrawi **° has produced further evidence that bejel is 
syphilis adapted to rural conditions in certain tribal communities with low standards 
of hygiene. It is possible that there exists a difference in strain between the two 
organisms and/or different host-parasite relations in bejel as compared with syphilis. 

Aortitis in Bejel.—Akrawi and Rahim,*"! using modern radiologic methods of 
investigation, found three cases (7.5% ) of uncomplicated aortitis in a series of 40 
cases of late latent bejel in the second decade of infection onwards. A large series 
of similar cases will be investigated by the same technique and will be reported in 
due course. In this way an accurate estimate of the incidence of uncomplicated 
aortitis in bejel may be determined and other forms of cardiovascular involvement, 
if such occur, may be recorded. 

Atlas of Kramboesia.—The Atlas of Framboesia is one of the Monograph Series 
of the World Health Organization. It is written by Professor K. R. Hill **? of the 
West Indies, who, as a WHO temporary consultant, was concerned with the initia- 
tion of the WHO treponematosis control project in Indonesia. The book considers 
only cutaneous manifestations of yaws and is well illustrated. 

The Modern Treatment of Framboesia ( Yaws).—Hill *™* reviewed the literature 


on the treatment of yaws with arsenic, bismuth, penicillin, aureomycin, and chloro- 


mycetin. On the basis of ease of administration, technically and from the point of 


supervision, he concludes that penicillin is the drug of choice. 

Yaws Control—According to the Chronicle of the World Health Organiza- 
tion,?** the number of persons inspected per month for yaws has reached more than 
80,000; the number treated, 15,000. Adults are given 1,200,000 units of penicillin, 
children 600,000 units, and babies 300,000 units. A week after the first injections 
the team returns to give follow-up treatment and to administer penicillin to patients 
who might have been missed previously. Observation of the results over a one- 
month period indicated that in about 500 patients given two injections 97% were 
cured of surface symptoms or improved. In an equal number of patients given 


TT 


279. Hudson, FE. H.: Bejel, Brit. J. Ven. Dis. 27:174-178 (Dec.) 1951. 


280, Akrawi, F.: The Primary Sore in Bejel, Tr. Roy. Soc. Trop. Med. & Hyg. 46:77-80 


(Jan.) 1952. 

281. Akrawi, F., and Rahim, G. F.: Aortitis in Bejel, Brit. J. 
1951. 

282. Hill, K. R.; Kodijat, R., and Sardadi, M.: Atlas of Framboesia: A Nomenclature and 
Clinical Study of the Skin Lesions, Bull. World Health Organ. 4:201-246, 1951. 


Ven. Dis. 27:95-96 (June) 


283. Hill, K. R.: The Modern Treatment of Framboesia (Yaws), West Indian M. J. 


1:81-92 (Sept.) 1951. 
284. Yaws Control in Indonesia, Chron. World Health Organ. 5:249-251 (Sept.) 1951. 





BEERMAN ET AL.—SYPHILIS 


4 


a single injection about 95% were cured or improved. Apted **° found bismuth 


subsalicylate alone inadequate therapy for yaws. Ampofo ** reports encouraging 
results using oxytetracycline oraily for this disease. 

Aureomycin in the Treatment of Framboesta.—Hill and his associates **7 
describe the successful treatment of 10 patients in Jamaica. The children ranged in 
age from 4 to 16 years, and the duration of the infections varied from one month 


to one year. Aureomycin was given in a dosage of 25 mg. per kilogram of body 


weight per day for 14 days. All patients showed complete clinical cure, and there 


were no relapses during a six-month follow-up. 


THERAPY WITH ANTIBIOTICS OTHER THAN PENICILLIN 

Masking Effects of Therapeutic Agents.—In discussing the treatment of venereal 
diseases other than syphilis Robinson *** carefully records the effect of the given 
drug on the appearance of the lesions of early syphilis. Of the agents discussed, 
penicillin, chloramphenicol, aureomycin and oxytetracycline can mask the appearance 
of lesions of early syphilis, while streptomycin and dihydrostreptomycin do not. 
Aureomycin in Treatment of Early Syphilis —Irgang and Alexander,*™’ of the 
Harlem Hospital in New York City, report favorable results in 68 patients with 
early syphilis treated with aureomycin. Combined oral and intramuscular therapy 
was given to 18, intramuscular therapy alone to 24, and intravenous treatment alone 
to 26. They suggest 2 gm. orally (0.5 gm. every 6 hours) and 50 mg. intramus 
cularly (25 mg. at 12-hour intervals) daily for three weeks. Complications of 
therapy with aureomycin were Herxheimer reaction, dermatitis, and drug fever. 
Aureomycin and Chloramphenicol m the Treatment of Syphilis—Vaggart and 
his co-workers *"° treated patients in various stages of syphilis with aureomyein and 
chloramphenicol in varying doses. They concluded that both antibiotics are thera 
peutically active in syphilis and that 60 mg. per kilogram of body weight per day 
for eight days gives results comparable to those of penicillin. They point out that 
patients who receive either of these drugs in the recommended dosage for other 
diseases need not be treated with penicillin for a concomitant syphilitic infection. 
Aureomycin in the Treatment of Syphilitic Osteoperiostitis.—Crowe and John 
son *"! report excellent clinical, roentgenological, and serological results following 
the administration of aureomycin to a patient with syphilitic osteoperiostitis. Their 
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patient, a 59-year-old woman, had involvement of the tibia and fibula, bilaterally, 
and of the left first metacarpal. Therapy consisted of 0.75 gm. of aureomycin admin 
istered orally four times daily for a total of 50 gm. The patient presented an inci- 
dental finding oY central nervous system syphilis; this likewise responded to the 
aureomycin, 

Oral Treatment of Neurosyphilis with Aureomycin.—In a progress report Kier- 
land and ©’Leary *"* confirm their earlier findings on the beneficial clinical and 
laboratory effects of oral use of aureomycin in neurosyphilis followed up to 573 
days. They conclude that aureomycin in total dosage of 50 to 75 gm. is equivalent 
in its effect to penicillin. 

Reaction to Aureomycin.— An unusual reaction to aureomycin was detailed by 
Gittell.2°* His patient developed a shock-like state, with hypotension, collapse, 
weakness, and syncope. ‘This reaction was accompanied by angioneurotic edema and 
urticaria. 

Oxytetracycline, a New Antisyphilitic Medication.—According to Levaditi and 
Vaisman’s careful experimental studies,*** oxytetracycline appears to be an anti 
syphilitic medication of the first order. Its therapeutic effects are manifested in the 
rabbit by rapid immobilization of ‘T. pallidum in the scrotal syphilomas and their 
early disappearance, as well as by prompt healing of these syphilomas and by sterili 
zation of the blood and of popliteal nodes 42 and 45 days after the initiation of 
treatment. The same therapeutic effects occur in mice and can be verified by micro 
scopic viewing of sterilized dispersed treponemes from the 11th or 12th day on. 
()xytetracycline therefore approximates penicillin. This comparison needs further 
study. Willcox *”° also believes that oxytetracycline is suitable for the mass treat 
ment of the treponematoses under certain conditions and has proved effective in the 
treatment of yaws. Its use in treatment of syphilis must still be regarded as experi 
mental. He did, however, treat successfully and safely two patients with gumma- 
tous ulcer of the leg with oxytetracycline only.*’* Robinson and Robinson *°* treated 
five patients presenting dark-tield positive early syphilis with 48 gm. of oxytetra 
cycline in 15 days, orally administered. One patient was lost from observation two 
and one-half months after treatment. The other 4 patients, followed for 9 to 12 
months, all became seronegative, but one of them experienced serologic relapse nine 
months aiter treatment. 

Aplastic Anemia Following Prolonged Administration of Chloramphenicol. 
Wilson and his colleagues *** describe two cases of aplastic anemia, one of them fatal, 
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which occurred during the course of chloramphenicol administration. They also 
mention five other cases seemingly the result of administration of this preparation. 

Low Salt Syndrome During Treatment with Chloramphenicol.—Catanzaro and 
his co-workers *” describe what they believe to be the first reported case of salt 
depletion resulting from diarrhea produced by chloramphenicol. 

Neurotoxic Reaction to Chloramphenicol.—W allenstein and Snyder °°" observed 
bilateral loss of vision due to optic neuritis, a severe peripheral neuritis of the lower 
extremities, and an associated relative leucopenia in a 24-year-old woman who was 
receiving continuous chloramphenicol therapy for a period of five months because 
of ulcerative colitis. 

CONTROL OF SYPHILIS 

The efforts of many people over the years in their attempt to reduce venereal 
disease are now bearing fruit on a local state level °°! as well as on an over-all 
national level.*°? This we believe is something of which the American workers in 
this field can well be proud. 

Venereal Disease Morbidity, 1951.—In the 1951 fiscal year, 198,640 cases of 
syphilis in all stages were reported for the first time to the Public Health Service.*’*” 
This represents a reported syphilis case rate of 132 per 100,000 civilian population. 
It is a decrease by 49% from the case rate of 261 per 100,000 reported in 1947. 
During this five-year period there was no recorded evidence to indicate a let-down 
in case-finding activities. In public clinics diagnostic observations increased from 
1,373,000 in 1947 to 2,359,000 in 1951. Neither is there any evidence to indicate 
that case-finding activities in 1951 were of poorer quality or less well directed at 
groups in the population who are most likely to be infected. Morbidity data reports 
for 1951 show about 1.8 times as much syphilis among non-white persons as among 
white. The rates for white males and white females are 60.2 and 44.9 per 100,000, 
respectively, while the rates for non-white persons are 765.8 per 100,000 for males 
and 810.7 for females. Congenital syphilis morbidity has not shown a downward 
trend during the past few years such as has been shown by all other stages of 
syphilis. The total number of cases of congenital syphilis reported in the fiscal year 
1951 was 12,836. These were distributed according to age as follows: under 1 year, 
715 (64%); 1 to 4 years, 812 (7.2%); 5 to 9 years, 1,928 (17.1%); under 10, 


age unknown, 35 (0.3%); 10 years and over, 7,759 (69%); unknown age, 1,587. 


Ninety-four per cent of the congenital syphilis cases were in persons 1 year of age 


and over. These represent past case-finding failures as well as present successes. 
Whether the number of cases actually occurring or the fraction of undiscovered 
cases of congenital syphilis occurring each year is decreasing is a problem to be 
solved by analysis of detailed age data over a period of several years. 
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V enereal Disease Control—The modern venereal disease control program in the 
United States may be said to have begun on May 24, 1938, when the National 
Venereal Disease Control Act of 1938 was passed 
For the purpose of assisting states, counties, health districts, and other political subdivisions 
of the states in establishing and maintaining adequate measures for the prevention, treatment, 
and control of the venereal diseases; for the purpose of making studies, investigations, and 
demonstrations to develop more effective measures of prevention, treatment, and control of the 


venereal diseases, including the training of personnel.®° 


J. J. Wright,“’* of the School of Public Health, University of North Carolina, 
presents the evidence to show how well the purposes of the National Venereal 


Disease Control Act have been met. Ile summarizes the reported mortality and 
insanity due to syphilis in the continental United States annually from 1933 to 
1950. Krom 1933 to 1939 the deaths from syphilis resulted in a rate between 15 and 
16 per 100,000 population. In 1940 the rate began to decline steadily, which decline 
has continued through 1950, when the Public Health Service estimated the rate 
to be 7.0. This decrease is particularly meaningful in view of the increasing 
accuracy in the reporting of deaths due to syphilis since 1939, From 1933 to 1936 
first admissions to mental hospitals (exclusive of veterans’ hospitals) for psychoses 
due to syphilis occurred at the rate of 6.6 per 100,000 civilians. In 1943 the rate 
decreased to 5.4, and in 1949 there was further decrease to 3.2 per 100,000. The 
infant mortality rates due to syphilis show the same trend; in 1933 the rate was 
0.79 per 1,000 live births, in 1940 the rate fell to 0.53, and in 1949 there were only 
0.09 deaths from syphilis per 1,000 live births. With the recognition that deaths 
and disabilities due to syphilis are not all reported as such, there is no doubt that 
these figures represent a true decline in mortality and mental disease due to syphilis. 
Wright continues his analysis by examining the statistics of the Public Health 
Service. The backlog of persons with undiagnosed late and late latent syphilis in 
our population has been materially exhausted, thereby reducing the size of the 
reservoir of disability and death. In the reservoir of those with syphilis infection 
there is another group—the undiscovered infectious cases—which perpetuates the 
disease. How many newly acquired cases are not being diagnosed and _ treated ? 
It is known, on the basis of reported cases alone, that there are more cases being 
reported in the early latent stage than in the primary and secondary stages. This 
means that over half of the infections of syphilis (actually about 60% ) are being 
missed in the period of maximum infectiousness, The statistics dealing with con- 
genital syphilis are disturbing. During the period of widespread use of penicillin 
the number of cases of congenital syphilis reported has remained constant. Further- 
more, only one-fourth of the congenital syphilis cases reported among children of 
14 years or younger is being discovered in the first year of life. This points to 
failure somewhere in the program. The crux of today’s syphilis problem is the 
discovery of early cases. The attack rate now needs to be used as the guiding index 
of the effectiveness of the control program. Modern treatment has virtually swept 
away the case-holding problems of syphilis control. Aside from educational and 
other measures aimed at reducing promiscuity, the core of the syphilis control 
program must, therefore, lie in the persistent and diligent application of effective 
eae 
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case-finding procedures. To control the spread of syphilis the use of those methods 
which find the cases in the infectious stage needs to be increased. There is evidence 
that since the development of safe, inexpensive, and easily administered schedules 
of treatment utilizing penicillin there has been a shiit back to the private practitioner 
so far as the treatment of syphilis and gonorrhea is concerned. This is a shift that 
may have its advantages in control. However, the practicing physician must utilize 
more effectively the contact-investigation techniques which have been demonstrated, 
if the downward trend in the attack rate is to continue. 

The Changing Venereal Disease Control Program.—Wauer ** claims that if 
we are to maintain the gains we have made to date and continue to extend them in 
the future certain shifts in program policy and operation seem clearly indicated. 
The program must be shaped to current changes in the character and location of 
the problem, the movements of the population, and trends in therapy. One device 
for this orientation of program to problems in venereal disease control is increased 


project assistance, These projects make possible the immediate application of fed 


eral, state, and local resources to specific venereal disease control problems within 
the states and communities, wherever such problems arise and for as long as they 
exist. Federal project assistance supplements state and local resources and other 
types of federal aid which support more permanent activities and do not permit 
the operational flexibility of project assistance. Treatment practice has progressed 
to such a degree that in many areas continued support of the rapid-treatment center 
cannot be considered economically sound public health administration, lor the most 
part, particularly in urban areas, treatment may be administered more practically 
and efficiently in outpatient rather than in inpatient facilities. While disease control 
is in transition between these two methods of treatment the control methods must 
be directed accordingly. The problem of interviewing 1s a good example of the 
difficulties involved in the transition from inpatient to outpatient therapy. Inter- 
viewing skill no longer can be concentrated in one or a few rapid-treatment centers 
but must in some manner be made available to both outpatient clinics and private 
physicians. 

The Influence of Modern Treatment on Syphilis Control.—thomas ** reviews 
the development of modern therapy of syphilis and its influence on syphilis control. 
He suggests that the control of syphilis in the immediate future be planned along 
these lines: All syphilitic persons treated at public expense should be referred 
as far as possible to clinics or physicians that are working in close cooperation with 
the public health services. The number of these clinics and physicians should be kept 
as sinall as possible with due consideration for the area and population involved. 
Techniques for the control of syphilis, apart from treatment, should be centered 
as much as possible around the special clinics and physicians treating the disease 
so that all patients can be properly interviewed, names of contacts obtained, and the 
patients given some information about the disease and the necessity for follow-up. 
Funds and personnel should be made as flexible as possible so that they can be 
used where they are needed most. In other words, the greatest expenditure of effort 


nancclaiiinciem 
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should be made where the reservoir of infectious syphilis is highest. In all proba- 
bility, areas with a relatively high incidence of syphilis will change from time to 
time and local epidemics may arise suddenly. These darger points should be dis 
covered and attacked as promptly and as vigorously as possible. Research in 
experimental syphilis and in human syphilis should be supported, to achieve a better 
understanding of the disease. 

Epidemiology of | enereal Disease.—According to Sanchez Perez,*’’ there are 
six factors involved in the production of infectious diseases: (a) causal agent, 
(b) reservoir of the causal agent, (c) transmission from the reservoir, (d) mode 
of transmission from the reservoir to a new potential host, (e) port of entry to the 
new host, ({) receptive host. In the control of syphilis and gonorrhea the main 
efforts must be directed to the discovery of the human reservoir of these diseases. 
Public health departments employ three known methods for the discovery of new 
cases of venereal diseases: (a) serological surveys, (/) investigation of contacts, 
and (c) education of the community. The problem of retaining syphilis and 
gonorrhea patients under treatment has been considerably decreased with the aid 
of the newer therapeutic agents. 

Problems in the Future Control of Syphilis.—I\n his presentation of the problems 
in the future control of syphilis Thomas *°* points out that the finding of cases of 
early syphilis is the first of these problems. Ease of treatment has tended to make 
the public and the medical profession less interested in the disease. It also may lead 
to greater promiscuity. Unless the reservoir of infectious syphilis is completely 
dried, conditions favoring sexual promiscuity (war, ete.) will bring a new flood 
of infections, which will require well-trained personnel for case-finding and treat- 
ment. In addition, there are still patients whose infections are not easy to control. 
Well-trained syphilologists will be needed for consultation. If private organizations 
will not continue to maintain interest in syphilis and to train personnel, the preven- 
tion and therapy of syphilis will become a public health function completely. This 
responsibility has been increasingly accepted by the public health services in Canada 
as well as in the United States. The future program of these services will have to 
include case finding, medical care, and research. 

Venereal Diseases in Iceland.—-Gudmundsson “* reports on venereal diseases 
in Iceland. Before 1900 Iceland was practically free from venereal diseases, and it 
was not until atter 1910 that venereal disease could be considered endemic. Between 
1920 and 1940 there were, on an average, 25.5 new syphilis infections reported 
annually. At the beginning of World War II the number of new cases increased 
rapidly, with the maximum number of 141 reported in 1942. Thereafter, there was 
a steady decline in the number of syphilitic infections. Gonorrhea was not infre- 
quently seen in Iceland during the 20 years prior to World War II. Between the 
years 1930 and 1940 there were an average of 578.5 new gonorrheal infections 


reported annually. During the first three years of World War II the number of 
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reported cases decreased by 50%. However, the sharp decline may be explained in 
that many seamen were treated aboard ship or self-treated with sulfonamides and 
were therefore excluded from the health statistics. Ulcus venereum, or chancroid, 
has been a rare disease in Iceland. \enereal disease is nearly confined to the large 
towns, which have the most frequent communications with other countries. 
Reykjavik represents one-third of the population of Iceland and reports 70% of the 
venereal disease. A Venereal Disease Act was made law in Iceland in 1923 and 
was revised in 1932. It was modeled after venereal disease laws in Denmark and 
Sweden. The prevention and treatment of venereal disease and the influence of 
World War IL on problems imposed by these diseases are discussed. Finally, the 
author discusses the experience gained during and after World War II in the 
dermatovenereologic department of the state hospital in the use of the sulfonamides 
and penicillin. 

Venereal Diseases in the West African Colonies.—Lees **° sums up the subject 
of the venereal diseases in the West African Colonies as follows: 
that the incidence of V. D. is very high, and that treatment facilities are very meagre, and at 
present do no more than give temporary relief of symptoms. The real problem is to devise a 
scheme of treatment which is cheap and easy to administer, then to find the money for drugs 
and equipment, and then to recruit and train staff for the work. 

The problem is ecological as well as medical, for a successful campaign would probably 
increase the numbers, vitality, and length of survival of the peoples concerned, so that more 
food, houses, and employment would be necessary for their maintenance. V. D. in West Africa 
presents a wonderful opportunity to medicine, and a great challenge to our administration. 


Venereal Diseases in the Tropics~—McElligott *'! summarizes his impressions 
on the venereal diseases in the tropics. His views are to a great extent in agreement 
with those of many experienced workers. 

Venereal Diseases in the British Colonies.—Rae *'* discusses the problem of 


venereal disease in the British colonies. Venereal diseases are particularly apt to 


he present under five circumstances: (a) larger seaports, (>) larger towns and 
industrial centers to which labor is attracted from the hinterland, (¢) communities 
which permit an illegitimate birth rate far in excess of the legitimate, (d) commu- 
nities in which social customs and conditions entail promiscuity, and (e) primitive 


communities where venereal disease is not associated with the sexual act. The true 
distribution of venereal diseases in the colonies is not known. The new antibiotics 
have materially altered the treatment outlook. Control measures offer a serious 
problem, chiefly nonmedical. 

Contact Interviewing of Patients with Early Syphilis.—In 1949 the Erie County 
Health Department, Buffalo, discontinued contact investigation by the generalized 
public health nursing staff and made a single person responsible for all this work. 
With this new procedure Sparks and his associates *'* found (a) an increase in the 
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number of contacts named per 100 patients with early syphilis, (2) no apparent 
change in the rate of discovery of cases of early syphilis among these named con- 
tacts, and (c) discovery of more previously unknown cases of late syphilis per 100 
patients interviewed, : 

Venereal Disease Contact Investigation: A Progress Report.—According to 
Stuart,*'* one of the recent achievements in contact investigation has been the 
general adoption of similar forms for follow-up of contacts by most state and all 
federal health authorities. Another forward step has been the founding of schools 
to train contact investigators. Many state and federal agencies have increased the 
efficiency of their investigation. On the other hand, many local agencies are much 
below the optimum level. It is suggested that contact investigation should include 
groups not previously covered. This would include the sexual contacts of infected 
persons for the past year and all promiscuous persons, such as prostitutes, pimps, 
and homosexuals. 

Serological Investigation for Treponemal Infection of Artisan Recruits in South 
Persia.—Hodgson and Stewart *'* report on the results of serological investigation 
of 432 boys between the ages of 14 and 17 and of 1,293 men over the age of 18 
applying for employment at Abadan in South Persia. Eleven (2.5%) of the boys 
and 107 (8.3%) of the men gave positive or strong-positive complement-fixation 
reactions. 

Psychiatric Examinations of 83 Girls ina Reception and Observation Home. 
Ravn *'* examined &3 wayward girls at the reception and observation home, 
“Anneberg,” in Copenhagen, during the period Sept. 1, 1947 to March 1, 1949. 
Of these, 32 (38.5% ) had venereal diseases. 

Premarital Examination for Syphilis.—According to Padilla and Speroni,*"* a 
law requiring premarital examination of men but not of women for venereal disease 
was enacted in Argentina in 1939. Syphilitic chancre, syphilids, chancroid, trans- 
missible gonorrhea, venereal lymphogranuloma, venereal granuloma, and papilloma 
are considered legal obstacles to marriage, which is not permitted until the candidate 
becomes noninfectious. Premarital examination was made on 5,204 men in the 
Hospital de Clinicas of Buenos Aires from 1940 to 1949 inclusive. The Wassermann 
and Kahn tests gave strongly positive results in 87 candidates. In the same decade 
264,048 marriages took place in Buenos Aires. From these figures it was calculated 
that 5,072 individuals in Buenos Aires and 25,000 individuals in Argentina get 


married with positive reactions for syphilis. An inquiry among three groups of 


persons showed that only 47% of medical students, 49% of clerks, and 41% of 


workmen had knowledge of the law and understood its meaning. A total of 9,890 
routine Kahn and Wassermann tests were made in the aforementioned hospital in 
the five years from 1945 to 1950. Positive results for syphilis were obtained in 
———— a 
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6.14% in men and in 7.42% in women. An inquiry was made among white collar 
girls and among women working in factories to determine whether they wished to be 
included in the law requiring premarital examination for syphilis. All women in 
both groups answered in the affirmative. The authors suggest reforn: of the law to 
include women. 

Effect of Incomplete Information on Estimating Prevalence of Disease.—Iskrant 
and Remein *!* state that failure to respond to an appeal to “know for sure,” 
addressed to persons who are apparently well or who are being treated for various 
conditions, presents problems for both the case finder and the statistician, Evidence 
from Richmond, Va., and Atlanta suggests that the general public does not respond 
to such appeals at random but that certain segments of the population respond better 
than others because of the type of appeal or because of other factors. These differ- 
ences in response affect the observed prevalence of some diseases in the groups 
responding when the presence of these conditions is affected by age, race, sex, 
socioeconomic, or other factors. Knowledge of the presence or absence of the condi 
tions being studied may affect the person’s decision to respond to the appeal to have 
an examination. Data from both Atlanta and Mississippi show higher syphilis 
incidence in nonrespondents. In Atlanta somewhat higher tuberculosis rates but 
lower anemia and diabetes rates are found among nonrespondents than among 
respondents. Data from the Richmond multiple-screening survey show no differ- 
ences in the proportion of reports by physicians of morbid conditions in suspects 


referred to them, regardless of the percentage of suspects reported on, Data from 


the Division of Venereal Disease of the Public Health Service show no differences 
at the end of two years in cumulative re-treatment rates between a group of patients 
followed routinely (42% ) and a group followed intensively (92% ). 

Congenital Syphilis: An Approach to the Problem via the Birth Certificate. 
Sall *'® concludes that 

1. In conjunction with other activities directed toward the control of congenital syphilis, 
a study of birth certificates with special attention to reporting the performance of the prenatal 
blood test, and subsequent action based upon findings, constitutes an approach not previously 
employed in South Carolina 

2. Analysis of data from the birth certificates provides information valuable in planning 
present and future procedures in controlling congenital syphilis 

3. In our experience, use of data obtained from the birth certificates has proved to be one 
of the most effective, and certainly the least expensive, single means of bringing the problem 
to the attention of physicians, midwives, and public health personnel, and has been highly 
effective in stimulating their interest and cooperation in performing and reporting the prenatal 


blood test. 


Congenital Syphilis in Massachusetts —Viumara **” analyzed 59 cases of con- 
genital syphilis in children born in Massachusetts during the period 1946 through 
1949, which showed that ignorance and carelessness of the mothers in not seeking 
antepartum care was responsible in 30% of the cases. Approximately 20% of the 
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mothers with antepartum syphilis received no treatment at all because of failure to 
return to their physician. Inadequate treatment of the mother accounted for an 
additional 17% of the infected babies, and infection of the mother subsequent to the 
initial negative blood test was the cause in another 12%. Kelapse or reinfec- 
tion was the cause in 5%, treatment failure in 3%, inadequate diagnosis in 7%, 
and failure on the part of the physician to take a blood test for syphilis in 5% of the 
cases of congenital syphilis in this series. Several recommendations for control are 
offered. 

Congemtal Syphilis (Medical and Public Health Aspects).—Incidence of con- 
genital syphilis in Colorado in the period 1947-1950 is presented.**!| Recommended 
steps for physicians, hospitals, and health workers to adopt in order to reduce con- 
genital syphilis include the following : 

1. Obtain two blood tests as a routine part of every pregnant woman’s care 

2. Regard a pregnant woman with untreated syphilis as a medical emergency. 

3. Regard all infants of untreated (or inadequately treated) syphilitic mothers as possible 
cases of congenital syphilis . 

4... . by the third or fourth month, the blood test will be a reliable sign of either the 
presence or absence of syphilis. 

5. . . . clinical signs suggestive of congenital syphilis . . . should be watched for during 
the first few months. 

6... . a full course of treatment should be given immediately to any infant suspected of 
having congenital syphilis if there is an indication that close follow-up cannot be accomplished. 

Homosexuality as a Source of Venereal Disease.—\lxanee *** discussed the 
increasingly prevalent practice of homosexuality, which presents new problems and 
is assuming an alarming importance in the dissemination of venereal disease. Of a 
total of 64 cases of early syphilis reported in British Columbia in 1950, 11 (179% ) 
were contracted as a result of homosexual practices. These 11 cases were all inves- 
tigated in the main Vancouver Clinic, which was responsible for reporting only 19 
cases of early syphilis during the year. 


Attitudes Toward lenereal Disease Nursing.—According to Wills,*** the 


patient with a venereal disease is a sick person who needs good care and sympa- 


thetic understanding. The young adult who has grown up in an atmosphere where 
healthy attitudes about sex are fostered should have little or no adjustment to make, 
as a student nurse, in caring for patients with venereal diseases. Schools of nursing 
need to provide study and experience in the care of these patients so that students 
will be well informed and will accept patients with venereal diseases as sick persons 
in need of good care and rehabilitation. 
ets 
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VARIAN tumors which are known to produce masculinization have usually 

been classified as arrhenoblastomas of the ovary, adrenal-like tumors of the 
ovary, and luteomas. The relationship of these tumors to each other, especially as 
regards histogenesis, morphology, and endocrine function, is a matter of continuing 
discussion, but these relationships remain unsettled. Teilum! has emphasized the 
need for an improved histogenetic and morphologic classification of these and other 
functioning ovarian neoplasms. 

Another ovarian lesion associated with virilization, namely, hyperplasia or tumor 
of ovarian hilus cells, has recently been studied by Sternberg * and discussed by 
Schiller. The ovarian hilus cells have been called sympathicotropic cells, ovarian 
Leydig cells, ovarian interstitial cells, and extraglandular Leydig cells; they are 
morphologically indistinguishable from testicular interstitial cells of Leydig (which 
produce androgen in the male) and are considered to be a possible source of ovarian 
androgen.’ 

Cases of tumor of ovarian hilus cells have been reported by Berger,* Sternberg,’ 
Waugh, Venning, and McEachern,® and Sachs and Spiro.® In the present paper an 
additional case of masculinization associated with hilus cell hyperplasia is presented 
together with postmortem findings. 
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REPORT OF A CASK 


Kk. J., a 73-year-old Negro woman, was admitted to St. Philip Hospital complaining of 


vaginal bleeding of two years’ duration and of lower abdominal pain. The bleeding occurred 
in episodes lasting 12 to 18 days and had become profuse in recent months. Intermittent lower 
abdominal pain had been experienced and a mass had been noted in the lower abdomen. The 
menstrual history was not remarkable, and the menopause had occurred at age 52. The patient 


had had no pregnancies. For a number of years the hair on the head had been sparse, and for 
the past two years growth of hair on the face had required regular shaving 

Korty years previously the patient had entered ancther hospital, where an abdominal opera- 
tion was performed for a “ruptured abscess.”” Recovery had been prolonged and characterized 
by marked weakness, but the patient had been well in the intervening years. 

Physical examination revealed marked masculinization, with male type of baldness, a heavy 


beard, a deep voice, male distribution of pubic hair, and excessive hair on the abdomen, thighs, 


Fig. 1.—View of patient to show heavy beard and baldness. 


and legs (Figs. 1 and 2). The patient appeared chronically ill, aged, weak, and somewhat 
dorsal fat pad, purple striae, or other signs of 


lethargic. There was no rounding of the face, 
Cushing's syndrome. Funduscopic examination showed a mild degree of arteriosclerosis. The 


thyroid was not enlarged; the breasts were atrophic; the lungs were clear, and the heart showed 
no abnormalities. The blood pressure was 150/100 mm. Hg. A slightly tender firm ovoid mass, 


10 cm. in diameter, was palpated in the left lower quadrant. Pelvic examination revealed an 
enlarged, erectile clitoris (Fig. 3), slight atrophy of the vaginal mucosa, and a small cervix. 
The left lower quadrant mass noted above appeared to arise in the left side of the pelvis and 
was moderately fixed. The right adnexa was not remarkable, and rectal examination was 
negative. 

Urine, with specific gravity of 1.020, was not abnormal. Hemoglobin was 11 gm. per 100 
ce., red blood cell count 3,940,000, and white blood cell count 5,000 per cubic millimeter; the 
Total eosinophile count was 209 per cubic millimeter. Serum 


sodium 144, potassium 


differential cell count was normal 
studies showed total protein 6.3, albumin 3.3, globulin 3.0 gm. per 100 c« 


4.9 mEq. per liter. Fasting blood sugar was 100 and nonprotein nitrogen 30 mg. per 100 cc. 
> 


Serum bilirubin showed a total of 0.6 mg. per 100 ce. Cephalin flocculation was 24, pro- 


thrombin time was 15 sec. (control 14 sec.), and Wassermann test was negative. An oral glucose 





st 


Fig. 2.—IFront and side view of patient to show male contour and hirsutism 


lig. 3.—Hypertrophy of clitoris. 
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tolerance test showed the following values in milligrams per 100 cc.: fasting 89, at one-half hour 
110, at one hour 140, at two hours 105, at three hours 109, Four determinations of urinary 
17-ketosteroids preoperatively showed 5.3, 4.2, 4.9, and 4.1 mg. per 24 hours. Three tests for 
formaldehydogenic corticosteroids showed 0.09, 6.18, and 0.21 mg. per 24 hours. A urinary 
gonadotropin (follicle-stimulating-hormone) test was positive for 96 and 192 mouse units per 
24 hours. 

Roentgenographic studies revealed no abnormalities on a flat plate of the abdomen. Evidence 
of degenerative joint disease was noted in the lumbar vertebrae. Films of the skull showed no 
abnormality, and a film of the chest revealed only calcific plaques in the aorta, with the lung 
fields clear. Cystoscopic studies and retrograde pyelograms were reported as normal. 

On the 12th hospital day laparotomy was performed with the patient under general anesthesia. 
The uterus, approximately 15 cm. in length, contained a large leiomyoma on the left, which 
apparently represented the mass that had been palpated in the abdomen. Dense adhesions bound 
the fallopian tubes and ovaries to the uterus and to the surrounding structures. Complete 
hysterectomy and bilateral salpingo-oophorectomy were performed. By palpation the kidneys 
and adrenals were considered to be normal. The patient withstood the procedure well. In the 
initial postoperative period there was some mental confusion. The temperature never exceeded 
100 F. during the first postoperative week. The abdominal wound became infected, but 
healed well with treatment. On the 6th, 11th and 13th postoperative days the 17-ketostercids 
were 3.7, 4.1, and 4.5 mg. per 24 hours. On the Ist postoperative day the corticosteroid value 
was 0.34 mg. per 24 hours; six determinations from the 2d to the 13th day ranged from 0.12 
to 0.27 mg. per 24 hours. 

During the third postoperative week the patient’s condition deteriorated rapidly, with the 
development of dehydration and marked mental confusion. On the 17th postoperative day the 
temperature was 99.6 F.; the blood pressure 150/90 mm. Hg; the serum sodium 147, potassium 
5.3, chlorides 104, and carbon dioxide combining power 28 mEq. per liter, and the blood urea 
nitrogen 31 mg. per 100 cc. The eosinophile count was 83 per cubic millimeter. These findings 
were not considered indicative of adrenal insufficiency, a diagnosis which had been considered 
to explain the patient’s poor condition. From the 17th to the 21st postoperative day she was given 
fluids parenterally to correct the water deficit; she was also given a total of 150 mg. testosterone 
propionate during these four days, but this seemed to aggravate her condition and was stopped. 
After the third week she improved gradually, became ambulatory, and ate well. Results of blood 
chemistry studies returned to normal. While waiting for discharge on the 33rd postoperative day 
the patient suddenly complained of giddiness and fatigue. She rapidly became cyanotic and died 


within a few minutes. A postmortem examination was made. 


PATHOLOGICAL FINDINGS 

Surgical Specimen: Gross Description.—The specimen consisted of an entire 
uterus 15 by O by 5 cm. with left adnexa and right fallopian tube attached. The right 
ovary was submitted separately. The uterus was eccentrically enlarged due to an 
intramural tumor. The endometrium was the seat of several cystic polyps, and a 
polyp was likewise found protruding from the endocervix. The fallopian tubes 
showed gross evidence of chronic inflammation and were densely adherent to the 
uterus. The left ovary measured 5.5 by 3.5 cm. and was adherent both to the uterus 
and to its corresponding tube. On cut section a tan, somewhat circumscribed area, 


approximately 3 by 1.5 cm., was noted (lig. 4). The tissue submitted separately 


as the right ovary consisted of a small nondescript piece of tissue 3 by 2 by 1 cm. 
This showed no features of interest. 

Microscopic Description—The tumor in the uterus was a leiomyoma. The 
fallopian tubes showed follicular salpingitis. The interesting pathological features 
were confined to the ovaries. Within the right ovary and corresponding to the hilar 





TALIAFERRO ET AL—OVARIAN HILUS CELE HYPERPLASIA 679 


TU TTT 


Fig. 4—Cut surface of left ovary. 






































Fig. 5.—Low power view of nodule of ovarian hilus cells; % 30. 
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Fig. 6.—Medium power view of ovarian hilus cells; xX 
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Fig. 7.—High power view of ovarian hilus cells; x 400. 





TALIAFERRO ET AL-—OVARIAN HILUS CELL HYPERPLASIA 681 


region at least two distinct nodules of cells were identified (Fig. 5). These cells 
were compactly arranged and showed indistinct cytoplasmic borders with eosino 
philic opaque cytoplasm (igs. 6 and 7). The nuclei were rounded and generally 
showed one distinct nucleolus. These cellular foci were not well circumseribed and 
cells merged with the surrounding stroma of the ovarian hilus. In some instances 
the cells were elongated and resembled fibroblasts. In other instances the cytoplasm 
was densely eosinophilic and granular. These cells were interpreted to be interstitial 
cells, morphologically similar to the interstitial Leydig cells of the testis. We shall 
refer to them as ovarian hilus cells. Crystalloids of Reinke were not identified in 
any of the cells. Several similar cells could be seen in isolated nests and extravas 
cular areas and within the denser ovarian stroma. In one instance they seemed to 
he definitely related to unmyelinated nerves. The left ovary showed similar foci, both 
large and small, of ovarian hilus cells. These foci were considerably less circum 
scribed than those noted in the right ovary. One large focus in the leit ovary showed 
considerable variation in size and shape of the cells and a few large rounded nuclei. 
Mitoses were not observed. Some of the cells were associated with finely dis 
tributed brown pigment, presumed to be lipochrome pigment. Within the left ovary 
near the hilar region were a few leiomyomatous nodules. Neither ovary showed 
Graatian follicles or cysts. Both ovaries were moderately scarred, but in the leit 
an appreciable stromal proliferation was evident 

Surgical pathological diagnoses included hyperplasia of ovarian hilus cells, bilat 
eral; chronic follicular salpingitis, bilateral ; letomyoma of the left ovary ; leiomyoma 


of the uterus, and senile atrophy and polyps of the endometrium. 


AUTOPSY FINDINGS ' 

Postmortem examination was delayed for 24 hours. The findings were those 

of edema of the brain, pulmonary emphysema and minimal pulmonary arterio 

sclerosis, coronary arteriosclerosis with scarring of the left ventricular myocardium, 

and chronic pyelonephritis. The liver and gastrointestinal tract were not remark 

able. Death was attributed to acute coronary insufficiency. The following organs 
were of special interest. 

Pituitary.-Gross Findings: The pituitary measured 1.5 by 1.0 cm. There was 

a small clear cyst on the lateral surface of the posterior Jobe. The anterior lobe 

appeared congested and hypertrophied. Microscopie Findings: osinophiles consti 

tuted the predominating pituitary cells. Basophile cells appeared to be increased in 

number and showed the hyaline change described by Crooke. The chromophobe cells 


appeared to be normal or slightly reduced in number. 


Thyroid.—Gross Findings: The thyroid was grossly enlarged, nodular, and 


contained multiple colloid adenomata. Microscopic bindings: The thyroid acini 
varied considerably in size and contained abundant colloid which stained lightly wath 
eosin. No evidence of hyperplasia was seen in any of the thyroid sections. 
Parathyroids.—Gross Findings: Two glands which were large and pale were 
identified. One measured 0.5 by 0.5 by 0.2 em., the other 3.0 by 1.5 by 2.0 em 


me 


7. Dr. Gordon R. Hennigar described the autopsy material 
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Microscopic Findings: The histologic appearance of the parathyroids showed a 
hyperplasia of the chief cells. No clear cells were seen. A large well-differentiated 
oxyphile adenoma was present. 

Adrenals.—Gross Findings: The adrenals weighed 8 gm. each and appeared 
somewhat autolysed. Microscopic Findings: Histologically the zona glomerulosa 
was indistinct. The cells of this layer and the fasciculata in areas were larger than 
normal and contained many vacuoles. The innermost portion of this layer showed 
small atrophic cells. The amount of pigment in the zona reticularis was decreased. 
loci of granulocytes and lymphocytes were occasionally seen in the cortex, Although 
autolysis was discernible, the findings were compatible with an adrenal gland show- 
ing residual normal lipoid content accompanied by areas of lipoidal loss (early 
atrophy). Autolysis did not allow accurate evaluation of the histology of the 
medulla. 

Pancreas.—Microscopic Findings: The pancreatic acini showed autolysis. The 
islets were remarkably preserved and showed some variation in size and density 
of staining. No hyalinization or fibrosis of islets was seen. 

Breasts.—Microscopic Findings: The breasts were composed mainly of fat, 
with only a few atrophic acini seen. 

Lymph Nodes.—Microscopic Findings: There was generalized lymphocytic 
hyperplasia. Histologically the lymph nodes showed diffuse hyperplasia with adult 
lymphocytes, the sinusoids being completely filled with this type of cell. Germinal 
follicles were indistinct and were frequently absent. There was an appreciable 
increase in eosinophilic granulocytes throughout the glands. Phagocytized brown 
pigment was seen in the sinusoids. 

Bone Marrow.—Microscopic Findings: The bone marrow was normoblastic 
for the most part, with some portions showing granulocytic hyperplasia rich in 
eosinophiles. 

COM MENT 

The case of Berger * was that of a woman, aged 50, in whom regression of 
symptoms followed removal of a small hilus cell tumor. Sternberg * reported two 
women, aged 86 and 64, with severe masculinization, in both of whom the ovaries 
contained small hilus cell tumors. In a woman, aged 46, described by Waugh, 
Venning, and Mckachern,® one ovary was nearly replaced by neoplasm, and 
removal of this ovary was followed by striking clinical improvement. Sachs and 
Spiro ® described a 47-year-old woman with virilization who died of pulmonary 
adenocarcinoma. On postmortem examination a tumor of the hilus cells was seen, 
which occupied two-thirds of the right ovary. It may be that other cases fall into 
this group, as the case of Young,” in which the tumor cells were thought by some 
to resemble Leydig cells and by others to resemble adrenocortical cells. In addition 
to his two cases of tumor of the ovarion hilus cells,? Sternberg recorded in the same 


report two cases in which masculinization was associated with hyperplasia of these 
cells. Several additional patients with hyperplasia and others with tumor, all with 


associated masculinization, have since been studied by this author.* 
— —_ LL 
8. Young, W. R.: Association of Masculinizing Tumor of the Ovary and Pregnancy, 


Illinois M. J. 100:263-265 (Oct.) 1951. 
9. Sternberg, W. H.: Personal communication to the authors. 





TALIAFERRO ET AL—OVARIAN HILUS CELL HYPERPLASIA 683 


In the case herein reported, virilization during the last several years of life was 
presumably due to androgenic activity associated with ovarian hilus cell hyperplasia. 
The patient’s death six weeks after operation prevented the observation of any 
regression in clinical signs which might have followed oophorectomy. Nonovarian 
sources of increased androgen, however, were not found at autopsy. Therefore, in 
the present state of our knowledge and in view of reported reversal of symptoms 
in cases of hilus cell tumor after oophorectomy '° one can reasonably attribute an 
etiological role to the ovarian hilus cell hyperplasia in this case. 

In the present case crystalloids of Reinke were not observed in the hilus cells 
These erystalloids are specific cytoplasmic inclusion bodies, which normally may be 
present in testicular Leydig cells and in ovarian hilus cells, and when present they 
are helpful in identifying the latter. While these crystalloids were found in several 
cases of hilus cell tumor,'! they are not always present in normal ovarian hilus cells, 
and, according to Sternberg, were not present in Berger’s case. 

It was difficult to decide from histologic study whether the ovarian hilus cells 
noted in both ovaries of our patient represented hyperplasia or true tumor. Only 
five true neoplasms of the ovarian hilus cell have been reported, and these, as well 
as cases of hyperplasia of ovarian hilus cells, have been associated with masculini 
zation. It is our belief that the present case should be considered a hyperplasia of 
ovarian hilus cells, since numerous foci are scattered in both ovaries and the foci 
are of microscopic size. In any event, the tumors which have been reported have 
all been benign and the issue seems therefore academic. 

The urinary gonadotropin test was positive in our case for 96 and 192 mouse 
units per 24 hours, the range usually found for postmenopausal women. ‘The 
17-ketosteroid excretion in this case was not elevated. This is in keeping with other 
reports on ovarian hilus cell tumors, with one exception ° in which slight elevation 
was found. Therefore, in this syndrome, as in some patients with arrhenoblastoma, 
it appears that 17-ketosteroid excretion is not necessarily a reliable reflection of 
androgen activity. Corticosteroid '* excretion was depressed before operation and 
showed only a meager rise to low normal values on the first postoperative day, a 
time when high levels of excretion would be expected. Adrenocortical reserve was 
not investigated further, and, in view of the general debility and age of this woman, it 
is difficult to evaluate the low corticosteroid excretion. [Excretion of 17-ketosteroids 
normally diminishes with advancing age and is generally low in patients who are 
chronically ill,’* but whether or not this obtains for formaldehydogenic corticos 
teroids is not clear at the present time. 

Finally, since ovarian hilus cell tumors and hyperplasias may be as small as a few 


millimeters in diameter and therefore are not always detectable on physical or gross 


pathological examination, it may be that the association of masculinization with these 


tumors is much more frequent than is at present realized. 

10. Sternberg.2, Berger.4 Waugh. 

11. Sternberg.2, Waugh.® Sachs.® 

12. These are urinary formaldehydogenic corticosteroids. In this laboratory the values for 
normal adults are 0.3 to 1.0 mg. per 24 hours. 

13. Mason, H. L., and Engstrom, W. M.: The 17-Ketosteroids: Their Origin, Determina- 
tion and Significance, Physiol. Rev. 30:321-374 (July) 1950. 
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SUM MARY 
A case of severe masculinization attributed to ovarian hilus cell hyperplasia in 
a 73-year-old Negro woman is presented. Complete hysterectomy and _ bilateral 


salpingo-oophorectomy were performed. Death due to coronary insufficiency 


occurred six weeks postoperatively, and postmortem studies are reported in which 
no additional source of excess androgen was found. Regression of virilization was 
not observed in the six weeks before death, 

Previous reports include five cases of ovarian hilus cell tumor and two cases of 
hyperplasia, all in patients with masculinization. 

In this case the 17-ketosteroid excretion was below normal both before and after 
surgery, the gonadotropin (follicle-stimulating-hormone) excretion was in_ the 
high range usually found in postmenopausal women, and the corticosteroid excre- 
tion was lower than that of normal adults. 

It is suggested that this ovarian lesion may be associated with virilization much 


more frequently than is at present realized. 
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ENTRICULAR rates in excess of 300 beats per minute oceur not infrequently 
during bouts of paroxysmal tachyeardia in infants and young children.' Indeed, 
Silverman and Race * have reported a heart rate of 365 beats per minute im a 
5-week-old infant. Heart rates in the vicinity of 300 beats per minute occur very 
rarely in persons past puberty with paroxysmal tachycardia; we have been able to 
find only five such cases with electrocardiographie confirmation in the literature 

As might be anticipated, the exact nature of a tachycardia, whether auricular, nodal, 
or 1:1 atrial flutter, is difficult to ascertain by clinical or electrocardiographic meaiis 
when the heart rate is extremely rapid; generally the tachycardia is labeled supra 
ventricular (or ventricular) with little further effort or, indeed, ability to elucidate 
its exact nature. 


Prinzmetal and his associates have recently presented evidence that auricular 


tachveardia and auricular flutter are fundamentally a result of the same mechanism 


namely, an ectopic focus in the auricle discharging impulses at a rate higher than that 
of the sinus node but lower than the fibrillation threshold, The electrocardiographic 
and clinical differences between auricular flutter and auricular tachyeardia, according 
to Prinzmetal, are merely a result of the differences in the rate of discharge of the 
ectopic auricular focus, auricular flutter being present at more rapid rates (approxi 

mating 300 or more per minute) and auricular tachyeardia occurring with slower 
rates (approximating 200 per minute ). 

eae 

From the Department of Electrocardiography, Morrisania City Hospital; Assistant Visiting 
Physician, Medical Service (Dr. Smelin); Visiting Physician, Clief, Department of Electro 
cardiography (Dr. Burstein); Visiting Physician, Department of Medicine (Dr. Blinder) ; 
Resident in Medicine (Dr. Lubart) 

1. (a) Edeiken, J.: Extreme Tachycardia: With Report of Non-Fatal Paroxysms Follow 
ing Myocardial Infaretion, Am. J. M. Se. 205:52, 1943. ()) Hubbard, J. P Paroxysmal 
Fachyeardia and Its Treatment in Young Infants, Am. J. Dis. Child. 611687, 1941. (¢) Bass 
M. H.: Paroxysmal Tachycardia in Very karly Infancy, J. Mt. Sinai Hosp. 8:357, 1942 

2. Silverman, J. J., and Race, O. M Paroxysmal Tachyeardia with a Ventricular Rate of 
365 per Minute, Am. Heart J. 37:1139, 1949 

3. (a) MacKenzie, J Digitalis, Heart 2:273, 1911. (>) Bunn, W. H Ventriculat 
Tachycardia, Rate of 300 Following Thyroidectomy, Am. Heart J. 8:714, 1913. (¢) Langley 
k. W Paroxysmal Tachycardia with an Unusually Rapid Heart Rate in a Boy of 14 Year 
ibid. 32368, 1928. (d) Blackford, J. M., and Wilhius, FF. A Auricular Flutter, Arch. Int. Med 
21:147, 1918. (¢) Edeiken.'4 

4. Prinzmetal, M., and others Auricular Flutter, Am. J. Med. 11:410, 1951. 
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If Prinzmetal’s theory is correct, a bout of supraventricular tachycardia with a 
ventricular rate of 300 beats per minute could not be auricular or nodal in origin but 
must of necessity be 1:1 auricular flutter. In the case to be reported a spontaneous 
supraventricular tachycardia at a rate approximately 300 beats per minute developed. 
Analysis of esophageal electrocardiograms at atrial levels and of electrocardiographic 
tracings taken after the ventricular rate had been slowed showed the nature of the 


tachycardia to be auricular flutter. 
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Fig. 1.—Supraventricular tachycardia at a rate of 200 beats per minute. The exact nature of 


the tachycardia cannot be elucidated from this record. 


REPORT OF A CASE 

A. R., a 61-year-old white man, entered Morrisania City Hospital on Jan. 4, 1952, for neuro- 
logical observation, with complaints of weakness and repeated episodes of syncope of six months’ 
duration. 

The patient had been in fairly good health until six months prior to admission, at which time 
he had sustained a slight head injury in an automobile accident. Three days after the accident, 
while walking, the patient noted substernal pressure associated with nausea, dizziness, and weak- 
ness. These symptoms subsided with rest. Subsequently, he had many such attacks, generally 
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Fig. 2.—Auricular flutter, 2:1, with occasional nodal premature beats. Small p’s in Lead II 


and aVR indicate flutter waves. Arrows point to nodal premature contractions. Note coupling 
in precordial leads V2 and V4. 
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Esaphegea Esophageal Lead 
3 i cn orm 2772-m. level 


Fig. 3—Recurrence of 1:1 auricular flutter at a rate of 33 beats per minute. Esophageal 
leads taken at a distance of 25 cm. and 27.5 em. from the lips are shown. Intrinsicoid P deflec- 
tions occur with each ORS complex. There is an undulating base line characteristic of auricular 


flutter. 
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associated with exertion and occasionally resulting in syncope of short duration. The patient 
attributed all of his difficulties to the automobile accident. In the month prior to hospital admis- 
sion he had also experienced several attacks of paroxysmal nocturnal dyspnea, relieved by his 
assuming the upright position. Review of the patient's past history revealed no further pertinent 
data. 

At the time of admission physical examination revealed a slightly pale, moderately obese 
white man in no distress. Blood pressure was 100/60, pulse rate 130 per minute, respiratory rate 
16 per minute and temperature 99 F. Pertinent physical findings were as follows: The left pupil 
was larger than the right; both were round and regular but reacted neither to light nor to 
accommodation. Bilateral corneal opacities were present. Auscultation of the lungs revealed fine 
moist rales at both bases. The heart was not enlarged to percussion; the heart sounds were of 
fair quality and no cardiac thrills or murmurs were noted. The abdomen was soft; no organs 
or masses were felt. The right knee jerk could not be elicited, and both ankle jerks were absent. 


No sensory changes, motor changes, or pathological reflexes were present. 


Fig. 4.—Standard Lead II, showing marked widening of the QRS complexes following the 
intravenous injection of 10 mg. of phenylephrine (Neo-Synephrine ). 


Lead © Lead AT 

Fig. 5.—Auricular flutter: the auricular flutter rate is 300 beats per minute; the ventricular 
rate is 150 beats per minute. Each normal ventricular complex is followed by a nodal premature 
beat. The arrows in Lead I point to the nodal premature beats; p’s in Lead III indicate the 
crests of the flutter waves. 


Two days after admission, on Jan. 6, 1952, a cisternal puncture was successfully performed 
During the procedure the patient struggled a great deal, but after its completion he appeared to 
be comfortable and did not complain. 

On Jan. 9, 1952 at 10:00 a. m. the patient suddenly noted the onset of severe weakness and 
nausea, He appeared to be very ill; he was apprehensive, pallid, and covered with a cold sweat. 
Examination revealed the heart rate to be regular at a rate over 260 beats per minute. The 
blood pressure was not obtainable, and the radial pulse was impalpable. There was no response 
to carotid sinus or ocular pressure. An electrocardiogram taken at 10:45 a. m. showed a supra- 
ventricular tachycardia at a rate of 290 beats per minute (Fig. 1). It was decided to treat 
the patient with phenylephrine (Neo-Synephrine) hydrochloride intravenously. The first dose, 
of 1 mg., was given at 12:10 p.m. After 20 minutes had elapsed without response, a second 
f 2 mg., was administered. Within 30 minutes the heart rate had slowed to about 140 


beats per minute and become somewhat irregular. Electrocardiographic study (Fig. 2) 


dose, oO 
revealed 
a 2:1 auricular flutter with occasional nodal premature beats. Subsequently the heart rate 
became regular at a rate of approximately 75 beats per minute and the blood pressure rose to 


90/60. The patient felt well and had no complaints. 
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Thirty-two hours later, while attempting to leave his bed, the patient had a recurrence of 
his symptoms of severe nausea and weakness. Once again he appeared critically ill. An electro 
cardiogram taken at 8:00 p.m. on Jan. 10, 1952, revealed a tachycardia at a rate of 300 beats 
per minute. Esophageal leads were taken and showed a pattern consistent with 1:1 auricular 
flutter (Fig. 3). The patient was again treated with phenylephrine hydrochloride. Inadvertently, 
10 mg. was administered intravenously, at 9: 30 p.m. No change in heart rate or blood pressure 
resulted, but the patient retched and vomited profusely. The electrocardiogram at this time 
revealed marked widening of the QRS complexes (Fig. 4). At 10 p. m. 1.6 mg. lanatoside C 
(Cedilanid) was administered intravenously. Within 10 minutes the rhythm slowed and became 
irregular. Electrocardiographic study revealed the auricles to be fluttering at a rate of 300. The 
ventricular rate was 150 beats per minute and irregular; the irregularity was due to coupled 
premature nodal beats (Fig. 5). 

The patient’s symptoms rapidly subsided, and his blocd pressure returned to a level of 
100/60. He refused to remain in the hospital and signed out the following day. His private 
physician has continued his treatment with maintenance doses of digitalis. There was no recut 
rence of tachycardia up to April, 1952. The patient’s heart rate on March 26, 1952, was reported 
by his private physician to be 75 beats per minute and regular. Unfortunately we have been 


unable to obtain further electrocardiographic data. 


DISCUSSION 

Several comments may be made on the diagnostic measures and therapeutic 
procedures which were employed in this case. The hypothesis of Prinzmetal and his 
associates, that auricular tachycardia and auricular flutter both result from a rapidly 
discharging auricular ectopic focus but differ only in that the rate of discharge is 
slower in the former than in the latter, has been mentioned in the introduction. If 
this hypothesis is correct, any supraventricular tachyeardia at an extremely rapid 
rate (300 beats per minute or over) must represent auricular flutter. This has been 
demonstrated in the case reported herein; the supraventricular tachycardia at a rate 
of 290 to 300 beats per minute proved to be 1:1 auricular flutter. 

Though the diagnosis of 1:1 auricular flutter could not be made from the original 
electrocardiographic tracings (Fig. 1), the flutter waves are clearly visible in the 
tracings taken after phenylephrine (Fig. 2) and lanatoside C (Tig. 5) had been 
administered intravenously. In addition, the diagnosis of 1:1 auricular flutter 1s 
confirmed by esophageal leads taken at atrial levels (Fig. 3). These leads show 
identical auricular deflections of intrinsicoid type at regular intervals accompanying 


each ORS complex. There is an undulating base line. These are the characteristt 


changes produced by auricular flutter in esophageal electrocardiograms taken at 
atrial levels.® 

Though intravenous administration of phenylephrine has proved valuable in the 
treatment of paroxysmal auricular tachycardia," there have been no reports, to our 
knowledge, of its use in the therapy of auricular flutter. Phenylephrine intravenously 
ina 2 mg. dose resulted in an increase in the degree of auriculoventricular block with 
slowing of the ventricular rate during the first bout of 1:1 auricular flutter in the 
case herein described. The flutter rate of the auricles was not atfected. During the 
second bout of 1: 1 auricular flutter, intravenous administration of 10 mg. of phenyl 
ephrine produced no change in the flutter rate or in the degree of auriculoventricular 
ee 

5. Enselberg, C. D..: The Esophageal Electrocardiogram in the Study of Atrial Activity 
and Cardiac Arrhythmias, Am. Heart J. 41:382, 1951 

6. Youmans, W. B.; Goodman, M. J., and Gould, J Neosynephrine in the Treatment of 
Paroxysmal Supraventricular Tachycardia, Am. Heart J. 37:359, 1949. 
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block but did cause marked widening of the QRS complexes (Fig. 4). Subsequent 
administration of 1.6 mg. of lanatoside C intravenously satisfactorily slowed the 
ventricular rate within 10 minutes 

A review of the five cases previously reported of adolescents or adults with 
ventricular rates in the vicinity of 300 beats per minute revealed the following: 
(1) a 32-year-old woman with definite auricular flutter *; (2) a 47-year-old man 
with probable 1: 1 auricular flutter, since electrocardiograms taken after the ventri- 
cular rate had slowed showed both auricular flutter and auricular fibrillation * ; 
(3) a 14-year-old boy with supranodal tachycardia **; (4) a 50-year-old man with 
ventricular tachycardia *®; (5) a 46-year-old woman who had several bouts of 
tachycardia following myocardial infarction. The author diagnosed the tachycardias 
as supraventricular, but the electrocardiographic tracings in his article are suggestive 


of ventricular tachycardia."* 
The patient whose case report is presented in this article was 61 years old, 11 
years older than any patient previously reported with electrocardiographic proof of 


a ventricular rate in the vicinity of 300 beats per minute. 


SUMMARY 

A case of spontaneous 1: 1 auricular flutter with a ventricular rate approximately 
300 beats per minute in a 61-year-old man is presented. 

The diagnosis of 1:1 auricular flutter was confirmed by esophageal electro- 
cardiograms taken at atrial levels and by the appearance of typical auricular flutter 
complexes in the standard leads when the ventricular rate had been slowed by 
the action of intravenous administration of phenylephrine (Neo-Synephrine) and 
lanatoside C ( Cedilanid ). 

The recently stated hypothesis that auricular tachycardia and auricular flutter 
are caused by an identical mechanism is discussed relative to elucidating the nature 


of supraventricular tachycardias at very rapid rates. 
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GENERAL NEWS 


Interamerican Foundation for Postgraduate Medical Education.—The Interamerican 
Foundation for Postgraduate Medical Education has been organized for the purpose of 
encouraging exchanges of educators, postgraduate students, and research workers in the field of 
medicine and allied sciences in Latin and North American countries. Substantial financial 
support has been obtained and more is now being solicited from commercial firms in North 
America interested in the furtherance of friendly relations between the Americas. In the past 
a number of such companies have independently supported fellowship programs for Latin 
Americans who sought postgraduate training in the United States. The new Foundation is 
designed to coordinate and extend these opportunities through a central agency which will in 
turn coordinate its program with that of other groups (private foundations and governmental 
agencies) with parallel or overlapping interests in this field. Committees of medical educators 
in each Latin American country will be asked to assume responsibility for nominating candidates 
for Fellowships. The proposed program also provides for interchanges of a limited number of 
visiting lecturers, with expenses defrayed through the Foundation. The Executive Director of 
the Foundation is Alberto Chattas, M.D., of Cordoba, Argentina, with present headquarters 


at 112 E. Chestnut St., Chicago 11, IL. 
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Books 


The Principles and Methods of Physical Diagnosis: Correlation of Physical Signs 
with Physiologic Changes in Disease, with a Chapter on Sounds from the Thorax: 
Acoustic Principles, by S. Reid Warren. By Simon S. Leopold, M.D. Price, $7.50. 
Pp. 430, with 351 illustrations. W. B. Saunders Company, 218 W. Washington Sq., 
Philadelphia 5; 7 Grape St., Shaftesbury Ave., London, W.C. 2, 1952. 


A new text on physical diagnosis meets a difficult challenge. This volume is based on the 
principle of correlation of physical signs with physiologic and pathologic changes in disease, 
and does not devote much space to describing clinical disease entities. The first impression is 
one of undue brevity, but this is relieved by numerous excellent illustrations. Outstanding 
features of this book are the chapters on the examination of the musculoskeletal system, on 
acoustic principles, and on examination of the chest, lungs, and circulatory system. The final 
chapter, on the taking of a history, could well be amplified, even if one may not approve of 


its location at the end of the book. 


The Medical Clinics of North America: Boston Number. By various contributors 
Price, not given. Pp. 311, with many illustrations. W. B. Saunders Company, 218 W. 
Washington Sq., Philadelphia 5; 7 Grape St., Shaftesbury Ave., London, W.C.2, 1952. 


Because practicing physicians are usually more interested in specific methods of treatment 


than in any other phase of medical literature, the present volume of “The Medical Clinics of 
North America” is sure to be very popular All the “clinics” read by the reviewer were 
informative and practical. He was particularly impressed by “Vitamin By in Medicine,” by 
Stuart Finch; “Antibiotic Treatment of Viral Diseases” by Maxwell Finland; “Neck and 
Shoulder Pain Syndromes,” by Louis Howard, and “The Treatment of Reversible Uremia,” 
by John Sisson. Any internist can spend a few profitable evenings with this volume of the 


“Medical Clinics.” 


1952 Year Book of Drug Therapy. [Edited by Harry Beckman, M.D. Price, $5.50. Pp. 606, 
with illustrations. Year Book Publishers, Inc., 200 E. Illinois St., Chicago, 1952. 


The “1952 Year Book of Drug Therapy” continues in the tradition of its many predecessors, 
including a remarkable number of really significant contributions which appeared during the 
past year and avoiding most of the pot-boilers. It appears that corticotropin and cortisone are 
settling down into the second phase of the cycle usually traversed by new “wonder drugs.” The 
range of clinical conditions in which they have been tried has been widened astonishingly. In 
this volume are reports of their use in most disorders of the blood-forming organs, arthritis, 
most dermatoses, mycosis fungoides, disorders of the nervous system, all types of allergic 
phenomena, rheumatic fever, Rocky Mountain spotted fever, sarcoidosis, scleroderma, trichinosis, 
ulcerative colitis, hepatic cirrhosis, radiation sickness, and many other conditions. In_ the 
majority of reports the final conclusions are the same—striking amelioration of symptoms 
while the drug is being administered, no permanent cure, side reactions increasing in variety 
and magnitude in proportion to the duration and size of dosage. Induction of peptic ulcers has 
been added to the untoward effects produced 

It is devoutly hoped that next year's volume will contain reports of good studies in which 
more definitive estimates of the usefulness and shortcomings of corticotropin and cortisone will 
have been reached 

Most internists will find reports of trials with a number of new and surprisingly effective 
antimalarial drugs, as well as reports on the use of probenecid (benemid™) in gout, of much 
interest. The section on antibiotic therapy contains an increased number of reports on serious 
infections with fungi, yeasts, and bacteria heretofore regarded as of minor importance, induced 
presumably by dislocations in bacterial flora caused by antibiotic therapy. 

All in all, this carefully edited year book should be a valuable addition to the library of the 
busy physician unable to keep up with the enormous periodical literature of drug therapy. 
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Monographs in Medicine. [dited by William B. Bean, M.D. Price, $12.00. Pp. 655, with 
many illustrations. Williams & Wilkins Company, Mount Royal and Guilford Aves., 


Baltimore 2, Md., date not given. 


Series I of the Williams and Wilkins Monographs in Medicine should prove a welcome 
addition to the library of every internist. In this era of multiplicity of medical periodicals, 
even within a given specialty, it is gratifying to have at one’s finger tips comprehensive coverage 
of several subjects of current interest rather than spotty reports that present a single point of 
view. The monographs of this series for the most part contain all one needs to know for a 
fair grasp of the problems under consideration, yet are not so long as to be tedious. The 
bibliographies are extensive and, because of the character of the authors, contain the important 
selections from the fields of knowledge which they represent 

The reviewer found none of the 15 monographs dull. Some were of extraordinary interest 
and value. The contribution of the chief editor on “Precordial Noises Heard at a Distance from 
the Chest” is delightfully written. William Wallace’s discussion of “Physiology of Body 
Fluids” is well organized and presents as clear a picture of present concepts of fluid and 
electrolyte exchange as one will find in the medical literature. Other subjects interestingly 
presented include: “Prevention of Rheumatic Fever,” by Rammelkamp and Denny; “Portal 
Hypertension and Its Management,” by Payne and Child; “Pheochromocytoma,” by Henry 
Aranow, Jr., and “Present Status of the Chemotherapy of Human Malaria,” by L. H. Schmidt 

If the subsequent editions are up to the standard of the present one, the “Monographs in 


Medicine” series should attain wide popularity among internists throughout the world 


Year Book of Medicine, 1952. [Edited by Paul B. Beeson, and others. Price, $6.00 
with many illustrations. Year Book Publishers, Inc., 200 E. Illinois St., Chicago 11, 195 


The 1952 Year Book, like its predecessors, contains abstracts of what are considered by the 
editors to be the more important contributions in the various fields of internal medicine. The 
various sections, with the editors for each, are Infectious Diseases, Paul Beeson; The Chest, 
J. Burns Amberson; Blood and Blood-Forming Organs, William B. Castle; Heart and Blood 
Vessels and the Kidney, Tinsley Harrison; Digestive System, George Eusterman; Metabolism, 
Robert Williams. With such a distinguished group of editors it is not surprising that the 
selection of articles is excellent and the editorial comment regarding them interesting and 
helpful to the reader. For busy internists who find themselves unable to keep up with current 
developments in their field the Year Book is a perennial godsend. The present edition continues 


the fine tradition of this popular series 


Rheumatic Fever, a Symposium. [*dited by Lewis Thomas, M.D. Price, $10.00. Pp. 349, 
with illustrations. University of Minnesota Press, 10 Nicholson Hall, Minneapolis 14, 1952. 


This is another of the series of books including the papers of the University of Minnesota 
symposia on topics of current medical interest. The participants include most of the outstanding 
workers in rheumatic fever in the United States at this time. There are 23 papers in which 


original contributions on all phases of the rheumatic fever problem are presented. The present 


concept of widespread connective tissue damage following invasion of the body by type A hemo 


lytic streptococe) 1s abundantly supperted by these researches Dr. George Murphy adduces 
evidence for extensive damage to heart muscle fibers early in rheumatic fever and thinks Aschoff 
bodies often arise from these damaged myofibers rather than from damaged interstitial collagen 

New concepts of the way in which rheumatic lesions result from Streptococcus infection 
are brought forward by Lewis Thomas and Chandler Stetson 

In several reports on the treatment of rheumatic fever it is agreed that corticotropin (ACTH) 
and cortisone produce alleviation of fever, joint pains, and tachycardia as quickly and sometimes 
more quickly than salicylates. Although their conclusions are cautious we get the impression 
that most of the authors feel that early and prolonged therapy with the endocrine agents may 
prevent to some extent the extensive heart muscle and valvular damage often seen in patients 
untreated or treated with salicylate alone 

Altogether this symposium will be of extraordinary interest to all medical investigators 
working in the rheumatic or Streptococcus fields. It should be of considerable interest to all 


internists. 
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The Medical Clinics of North America: Los Angeles Number. By various contributors. 
Price, not given. Pp. 291, with numerous illustrations. W. B. Saunders Company, 218 W. 
Washington Sq., Philadelphia 5; 7 Grape St., Shaftesbury Ave., London, W.C. 2, 1952. 


This issue of “The Medical Clinics of North America” is devoted to a summary of recent 
advances in medicine in a variety of subjects. Included are new developments in the therapy of 
edema, radioiodine in the diagnosis of thyroid disorders, clinical studies of magnesium meta- 
bolism, the management of hemorrhagic disorders, and the effects of corticotropin and cortisone 
on the digestive system. In all, there are 21 well-written chapters, all with biographical 
references included. The volume is well indexed. There is much useful medicine here, particu- 
larly for the general practitioner. The internist, however, will find little that is new. 


Infectious Mononucleosis. By Sidney Leibowitz. Modern Medical Monographs. Price, 
$4.75. Pp. 163, with 3 illustrations. Grune & Stratton, Inc., 381 Fourth Ave. New 
York 16, 1952. 


This little monograph is based partly on a review of the literature (377 titles) and partly 
on the author’s own experience. The whole book makes interesting reading and covers the 
subject very well. The author makes no new contribution to etiology but gives an interesting 
discussion of the speculations in the field. 

The wealth of material makes the reader realize the vast proliferation of medical knowledge 
which has recently taken place. Perhaps the medical library of the future will consist of a 
series of monographs, each dealing with one disease. The reviewer has no answer for this 


problem. 


XVIII International Physiological Congress: Abstracts of Communications. 
various authors. Price, not given. Pp. 561. Copenhagen, 1952. 


This squat octavo paper-bound volume of some 500 pages contains the authors’ abstracts 
of papers read at the XVIII International Physiological Congress, in Copenhagen (1950). Most 
in English, but some in French or German, the little articles give an overwhelming impression 
of the immensity of such a gathering. Most of the articles are highiy specialized even within 
the field of physiology ; one wonders how communication can possibly be kept up among scientists, 
since even the abstract and review literature is nowadays too huge and ponderous for anyone to 
handle. Shall there be summaries or digests of abstracts, superconcentrates, so to speak, of some 
sort?) No answer comes to the reviewer except that much of this specialized material fortunately 
is of interest to few except the author and it may well be interred in a neat sepulcretum of this 


sort. 


Physiologic Therapy for Obstructive Vascular Disease. By Isaac Starr, M.D. Price, 
$2.50. Pp. 37. Grune & Stratton, Inc., 381 4th Ave., New York 16, date, not given. 


This is a good critical review of the subject by one who is expert in the field of the circu- 
lation. The author has made no attempt to review the literature and merely abstracts articles 
and fits them together. This is rather a critical discussion of the treatment of obstructive 
peripheral vascular disease. It is lucidly written and should be of value to all students and 
physicians interested in the subject. 
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diabetes detection centers ! 


“The ideal detection center is 
the office of the family physician.”' 


Increasing experience in diabetes case-finding indicates that 
intermittent surveys and mass screening drives, although useful, have 
certain limitations. Getting and others,” in evaluating a community 
detection campaign (well publicized in the area), report that only 59% 
of persons accepting the free testing materials actually performed 

the test. Only 24% of those with positive results sought medical advice. 
To find the estimated one million unknown diabetics? and place 

them under needed medical care, the indispensable factor for success 
is the activity of the individual physician. 

. Blotner, H., and Marble, A.: New England J. Med. 245:567 (Oct. 11) 1951 


. Getting, V. A., and others: Diabetes /:194, 1952. 
. Wilkerson, H. L. C., and Krall, L. P.: J.A.M.A. 135:209 (Sept. 27) 1947. 





DIABETES DETECTION IN DAILY PRACTICE — 
a nationwide poll 

To assist in the compilation of nationwide data on diabetes, 

gained through the experiences of private practitioners, Ames 

Company recently mailed a questionnaire to the medical pro- 

fession. Your reply will become a vital part of a statistical 

study to be published on the results of this questionnaire. 
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